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16. Abstract (Continued)

and ground water are VOCs including benzene, PCBs, PCE, TCE and other carcinogenic
compounds; other organics including pesticides; and metals including arsenic, chromium,
and lead.

The selected remedial action for the site includes source control and ground water
components, Source control remediation includes installation of liquid extraction wells
to pump out free ligquids currently pooled ir. the three waste areas and any liquids
released from drums buried in the mounds, followed by offsite treatment-of the removed
organic liquids and onsite treatment of aqueous liquids; excavation of drummed organic
liquids for offsite destruction; excavation and consolidation of contaminated soil
adjacent to the main source areas with placement in the main source areas, followed by
temporary capping; treatment of the main source areas using in-situ soil vapor
extraction with treatment of air used in soil extraction by thermal destruction:
installation of a permanent RCRA~compliant cap once remedial activities are complete.
Ground water components are designed to control the spread of ground water plumes and
protect downgradient areas because of the technical impracticability of restoration of
the bedrock aquifer. Ground water remediation includes installation of an interceptor
trench downgradient of the source areas to intercept and collect contaminated ground
water migrating in bedrock zones, and a second trench or equally effective system of
extraction wells to intercept and collect contaminated ground water contaminating the
alluvium: design and construction of an onsite ground water treatment system to treat
both organic and inorganic contaminants before discharge of treated water to surface
water. Contaminants already present in the alluvium will be allowed to dissipate by
natural dilution, natural attenuation, and flushing; however, active restoration will be
implemented if contaminant reduction goals are not met. In addition, institutional
controls, surface water controls, and multimedia monitoring will be implemented, and the
current provision of an alternate water supply will be continued. The estimated present
worth cost of this remedial action is $62,904,655, which includes an annual O&M cost of
51,300,000.

o



ATTENTION

FORTIONS OF TEIS REPORT ARE NOT

FULLY LEGTELE. DUE TO THE IMPCRTANCE

OF TFE MATFRIAL IT IS MADE AVAILARLE

TO THE PUELIC. HOWEVER, IT IS THE EEST
REPRODUCTICN AVAILAPLE FROM THE COFY SENT

TO RTIS.
DOCUMENT COMNPLETE AS PAGINATFD FER SOURCE.

DIRECT QUESTIONS RESULTING FROM ILLEGIBILITY
T0:

U.S5. EPA
OSWER - HSCD

a‘- b



RECORD OF DECISION AMENDMENT
HARDAGE /CRINER SITE
MCCLAIN COUNTY, OKLAHOMA
NOVEMBER 1989

U.S. ENVIRONMENTAL PROTECTION AGENCY
REGION 6, DALLAS, TEXAS



DECLARATION
FOR THE
RECORD OF DECISION AMENDMENT

STITE NAME AND LOCATION

Hardage/Criner
McClain County, Oklahoma

STATEMENT OF BASIS AND PURPOSE

This decision document represents the selected remedial action for the
Hardage/Criner site developed in accordance with the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA}, as
amended by the Superfund Amendments and Reauthorization Act of 1986 (SARA),
and to the extent practicable, the National 0il and Hazardous Substances
Pollution Contingency Plan (NCP).

This decision is hased on the contents of the administrative record for the
Hardage/Criner site. The attached index (Appendix C) identifies the items
which comprise the administrative record upon which the decision to amend
the 1986 Record of Decision (ROD), and the selection of the modified remedial
action is based.

The State of Uklahoma supports a number of the components of the amendment
but has not concurred with all elements of the selected remedial action,

ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from the site, if not
addressed hy implementing the response action selected in this ROD, may
present an imminent and substantial endangerment to public health, welfare,
or the environment.

DESCRIPTION OF THE REMEDY

The 1989 proposed remedy is a comprehensive site remedy addressing bhoth
Source Control and Groundwater operahle units at the Hardage/Criner site.
It involves a modification of the 1986 ROD for Source Control, and
incorporates new Groundwater response actions. The major components of
this remedial action consist of the following source control and ground-
water components:

SOURCE CONTROL

o the installation of liquid extraction wells in three main source
areas to pump out free liquids current y pooled in these areas and
any liquids released from drums buried in the mounds. The liquids
would he collected and shipped offsite for treatment, therebhy
permanently reducing the volume of haz -dous substances in the
source areas and the potential for the r migration.
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excavation as per the 1986 ROD for the direct removal of drummed
liquids in the Barrel Mound and Main Pit. Drum excavation and
1iquids removal would reduce the volume of hazardous 1iquids within
thé source areas during the early phases of remedy implementation,
thereby reducing the reliance on long-term active controls otherwise
necessary to address the continued release and migration of hazardous
liquids, many of which are highly toxic, resulting from gradual and
difficult to predict corrosion of drums,

excavation of contaminated soils in areas adjacent to the three

main source areas and transport to the source areas. These materijals
would be consolidated under a temporary cap in the main source areas
where they would be treated using soil vapor extraction,

use of soil vapor extraction to draw air through the source areas
after consolidation to evaporate contaminants and permanently

remove them to the surface through air extraction wells, The air
would he treated to destroy the contaminants using the hest available
control technology (BACT) by thermal destruction.

permanent source area capping once remediation activities are
complete. A temporary cap will be installed during remediation
activities, followed by a permanent RCRA-compliant cap at the end of
remediatior.

GROUNDWATER

Groundwater components summarized helow would he implemented in conjunction
with a substantial reduction of the contaminant source areas therehy reducing
the long-term potential contribution of the sources to groundwater.

o]

the installation of a V-shaped trench located downgradient (west,
south and east) of the three main source areas to intercept and
collect contaminated groundwater migrating in all bedrock zones
existing above Stratum IV. This trench would capture contaminated
groundwater onsite and near the source areas minimizing migration
of contaminants beyond the trench and into the alluvium of North
Criner Creek.

the installation of an interceptor trench, or egually effective

system of extraction wells, in the southwestern part of the site to
contain contaminated groundwater moving into the alluvium from

bedrock zones above Stratum IV. This interceptor system would capture
migrating contaminants between the V-trench and alluvium of North
Criner Creek.

the design and construction of an onsite ground -ater treatment
system incorporating treatment processes to tre t both organic

and inorganic contaminants to surface water dis narge standards.
foliected groundwater would he pumped to the tr-atment unit, and the
treated water discharged to North Criner Creek.

ii



o alluvial groundwater restoration, Contaminants already present in

the alluvium would he allowed to dissipate by natural dilution,
nafural biodegradation and flushing, The interceptor trenches, in
CQHJunction with source control actfons, would abate contaminant
migration into the alluvium of North Criner Creek and allow natural
restoration to Maximum Contaminant Levels to occur. If alluyvial
monitoring reveals that estimated natural restoration times and
plume dilution rates are not heing met, then active restoration

of the alluvium would be implemented. An increase in contaminant
concentrations in the alluvium after trench installation and pumping,
or a decline in the mass of contaminants of less than 40 percent in
10 years, will trigger active restoration in the alluvium,

In addition to the Source Control and Groundwater components listed above,
the comprehensive remedy calls for the following monitoring and support
components (further described in Section 6) which are necessary as part of
remedy implementation:

0

institutional controls, incliuding fencing, deed restrictions, ang
maintenance of the availahility of an alternate water supply system,
These will be implemented to restrict access to the site and
contaminated groundwater.

surface water controls to collect surface water drainage from the
source areas during remedy implementation, and to divert
uncontaminated runoff away from the working area in order to
minimize the generation of contaminated groundwater,

remedial monitoring to verify that the migration of contaminants

has been halted. This monitoring program includes monitoring of
syrface water in North Criner Creek, monitoring of alluvial and
bedrock groundwater onsite and offsite, including downgradient of
the alluvial contamination plume, and monitoring of the performance
of the groundwater interceptor trenches (or wells if used in place
of the southwest interceptor trench) to determine their effectiveness
in containing and reducing contamination. The caps proposed as

part of the Source Control will he monitored for differential
settlement or erosfon. Finally, air quality would he mnitared
during implementation of the remedy both onsite and at the fenceline
houndary. Action levels will be set onsite to assure that Maximum
Amhient Air Concentrations are not exceeded at the fenceline.



DECLARATION

The selected remedy, if implemented, is protective of human health and the
environment, attains Federal and State requirements that are applicable or
relevant and appropriate to this remedial action and is cost-effective,

This remedy satisfies the statutory preference for remedies that employ
treatment that reduces toxicity, mohility or volume as a principal element
and utilizes permanent solutions and alternative treatment technologies to

the maximum extent practicable.

Because this remedy will result in hazardous suhstances remaining onsite
ahove health based levels, a review will be conducted within five years
after commencement of remedial action to ensure that the remedy continues
to provide adequate protection of human health and the environment,

L 8BT. — Yov.2z, |957

Robert E. Layton Jo., P.E.V Date
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1.0 SITE LOCATION AND DESCRIPTION

The Hardage site is located in a rural area of McClain County in central

Ok lahoma, approximately 25 miles south-southwest of Oklahoma City

(Figure 1-1)., The site is hounded on the South hy old Okliahoma State
Highway 122, on the north by open farmland, on the west hy a gravel (County)
road, and on the east hy a series of three small ponds (Figure 1-2).

The Hardage site was operated from 1972 to 1980 under a permit issued by the
Oklahoma State Department of Health (OSDH) for the disposal of industrial
wastes. In 1983, EPA placed the site on the "Nationa) Priorities List"

(48 Fed. Reg. 40658) for response under the Comprehensive Environmental
Response, Compensation, and Liahility Act of 1980 (CERCLA). EPA has taken
the lead in response to this site. OSDM has provided technical support and
advice to EPA, particularly in the early stages of work on the site, and

has been consulted on remedy selection.

As a result of waste disposal practices at the site, chemicals have migrated
vertically and laterally resuylting in the contamination of approximately

70 acres of groundwater heneath and adjacent to the site as well as several
acres of surface soil in the immediate vicinity of the main disposal areas,
The principal source of contamination is some 278,000 cubic yards of
sludges, waste drums, highly contaminated soils, and waste liquids contained
in three waste areas near the center of the property,

The disposal areas at the site were a number of permanent and temporary
impoundments into which a variety of liquid, sludge, and solid wastes were
disposed and mixed. These areas, descrihed more fully in Section 2.1, were
primarily the Main Pit, Sludge Mound, and Barrel Mound, and in addition the
North Pit, West (mixing) Ponds, and East (mixing) Ponds (see Figure 1-2).
During 1980 - 1981 the operator consolidated wastes into the Main Pit,
Barrel Mound, and Sludge Mound and capped those areas with two to three
feet of local soil in an effort to permanently close the site. Closure
efforts failed, however, to prevent the migration of hazardous substances
vertically and laterally into groundwater from the impoundments. More
specifically, dense non-agueous phase liquids have pooled heneath the Main
Pit, Barrel Mound and to some extent the Sludge Mound and now serve as a
continuing source of contamination to the groundwater, Volatile organic
compounds, many of them known or suspected carcinogens, have migrated

from these areas offsite into the alluvium of North Criner Creek, forming a
plume of contamination extending a distance of about 2800 feet southwest of
the Main Pit., Total concentrations of volatile organic compounds in the
plume exceed 25,000 ppb near the source areas and decrease systematically
away from the source areas, with concentrations as high as a few hundred
ppb more than 2500 feet away from the Main Pit to the southwest., Volatile
organic compounds are entering North Criner Creek at sufficient quantities
to cause detectahle concentrations in surface water in the Creek.

Present and near-term risks are related primarily to groundwater resources
and any individuals who might use the contaminated groundwater. Over the
long-term, risks will also be posed due to erosion of wastes and their
gradual surface and subsurface migration across and from the site.

1
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2.0 SITE HISTORY AND ENFORCEMENT ACTIVITIES

2.1 Disposal Operations

In 1972 the site owner and operator Royal Hardage, received a permit from
the Oklahoma State Denartment of Health (0OSOH) to operate a hazardous and
industrial waste landfill at the site, This permit was based on an
application hy Mr, Hardage that consisted of a general outline of planned
operations and limited subhsurface boring data on site geology.

From September 1972 until November 1980 the site accepted approximately 21
million gallons of hazardous and industrial wastes including paint sludges
and solids, ink colvents, tire manufacturing wastes, oils and solvents such
trichloroethene, corrosives, plating wastes sludges, cyanides, and caustic
wastes, many of which are now regulated as hazardous waste under the Resource
Conservation and Recovery Act (RCRA). The liquid portion of this waste was
initially discharged into the Main Pit, Early in the operation, problems
hegan to occur due to slower than expected evaporation of wastes. To deal
with this problem, the operator bhegan spraying liquids over the Main Pit to
enhance evaporation and also drained some of the 1iquids into adjacent
temporary mixing ponds for bulking with soil, The sofl/waste mixture was
disposed in a new area called the Sludge Mound. Sludge waste, including
residue from oil recycling and styrene tar production, and some drums of
solid material, were also disposed in the Sludge Mound,

In addition to the bulk waste liquids disposal described above, drums of
waste were also received at the site. These waste drums were initially
opened and dumped into the Main Pit, This practice, however, hecame less
common after about 1974, Ouring mast of the operations, drums were dumped
off trucks into two areas, the west side of the Main Pit and the Barrel
Mound. The Barrel Mound area adjoins the north end of the Main Pit and

was huilt to a height of 25 to 30 feet hy trucks dumping drums off of the
south side of the mound, filling soil over and around the drums, and dumping
of additional drums onto the previously dumped drums. Many of the drums at
the site were carelessly dumped into the pits, without any attempt to avoid
rupturing. Some drums were rolled off trucks down the face of the Barrel
Mound. OQther drums dumped into the pits were not sealed to hegin with,

As a result, a substantial number of these drums spilled or hroke

open during the disposal operation resulting in the direct release of large
volumes of hazardous and carcinogenic chemicals into soils and eventually
groundwater, Many of the drums, however, were disposed intact, as shown
by accounts of the site operation (Hardage, 1987). Moreover, intact drums
were excavated and removed from the site during exploratory excavations in
1988 (EPA, 1988). A summary of drummed wastes hrought to the site (from
manifests) is presented in Tahle 2-1.

In addition to disposal practices in the source areas (Barrel Mound, Main
Pit, and Sludge Mound) waste mixing and transfer operations were conducted
over much of the site in areas known as the North Pit, East Pond area, and
West Pond area. The disposal areas and site activities described abhove are
illustrated in Figure 1-2,



Table 2-1
SUMMARY OF DRUMMED WASTES FROM MANIFESTS

No. of Estimated
Containers Yolume Received®™
Waste Cdtegory Received (gsllons)
Paint
Sludge 5,897 324,047
Paints and Related Wastes 1,044 57,420
Solids “ e 451 24,805

Mixed Wastes
Mixed Wastes 2,557 138,600
Tire Manufacturing Wastes
(Carbon Black, Soap,

011, Solvents, Rubber) 1,405 77,275
Soap, 0il, Solvents 304 16,720
Acid
Rinse Water 1,867 102,685
Sulfuric Acid 880 48,400
Sludges 676 37,180
Acids 341 18,755
Chromic Acid 248 13,565
Nitric Acid 194 10,670
Acids and solvents 31 1,705
Muriatic Acid 13 715
Acrylic Acid 12 660
Hydrofluoric 4 220
0ils and Solvents (TCE,

Stoddard) 3,253 177,815
Asbestos 1,345 73,975
041

Oils 660 36,300

Sludge 132 5,790
Alumina Silica Slurry 747 41,085
Ink

Inks 520 30,425

Solvent 57 3,135

Sludge : 47 2,585
Caustic 580 31,900

CVOR211/033.50/1



Table 2-1

(continued)
No. of Estimated
Containers Volume Received

Haste Category —Received = ___ (gallons)
Cupric Ammonium Persulfate
and Toxic Tin 435 23,925
Corrosive as7 19,635
MDI (methylene bisphenyl
isocyanate) 299 16,325
Plastic Wastes ) 261 14,355
Aromatic Residae 232 12,760
Chemical Wastes 229 12,595
Plating Waste Sludge 214 11,770
Cyanide (Copper, Potassium,
Sodium) 142 7,760
Shopwaste 111 6,105
Nitric Alumina 91 5,005
Glue 84 4,620
Alumina Oxide 80 4,400
Filter Cake 80 4,400
Methanol 80 4,400
Sed;ment Pit Waste 62 3,410
Zinc, Arsenic 33 1,782
PCBs 29 1,595

Laboratory Chemical Packs
(Phosgene Gas Canister,
Reagents, Waste Chemicals) 27 1,385

Toxaphene 145 1,375

CVOR211/033.50/2
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Table 2-1

(continueq,
No. of
Containers
Waste Citegory -Received
Polyacrylamide 14
Sand Filter Sludge 11
Ammonium Bifloride 8
Selenium 8
Enulsion 6
Trichloroethene and Aluminum 63
Chromium 20
Waste Chlorides 142
Insecticides 3
Salt Sludge 2
Ammonium Hydroxide 55
Chlorine 1
Sodium Lead Alloy 1
2,4-Dinitrophenyl Hydrazine 1
Pesticide with Arsenic 1
Vaccine — 1
TOTAL 25,593

Estimated
Volume Received®V

—f(gellons)
770

605
440
440
330
315
300
142
165
110

55

S5

28

1,437,809

(1) Unless indicated on manifest, Hardage (1972-1980)
containers were assumed to be 55-gallon drums. All

containers were assumed to be full.

CVOR211/033.50/3
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2.2 Enforcement

In 1979, OSDH and EPA inspections and sampling of the site indicated waste
management-practices were posing potential threats to public health and the
environment, In Septemher 1980, the United States, on hehalf of EPA, filed
a complaint in the U.S. District Court for the Western District of Oklahoma.
The complaint sought injunctive relief under Section 7003 of RCRA for the
proper cleanup and closure of the site. The facility ceased operations in
early November 1980, before Interim Status Standards under the RCRA came
into effect.

In 1982, United States amended the existing complaint against the facility
owner and operator Royal Hardage, to request relief under Sections 106 and
107 of the CERCLA. In December 1982, the Court found that the site posed
an "imminent and substantial endangerment to public health and welfare and
the environment” as defined by CERCLA Section 106 and RCRA Section 7003.

In August 1983, the Court granted a partial judgment for over $211,000 in
response costs, which EPA had incurred through 1982, against Royal Hardage.
Hardage filed for bankruptcy in 1983 and again in 1985, and EPA has to date
not recovered its partial judgment.

In December 1984, EPA mailed letters to 289 Potentially Responsible Parties
(PRPs) requesting infaormation about their waste disposal at the Hardage
site under authority of Section 104(e) of CERCLA and Section 3007 of RCRA
and notifying the PRPs of their potential liabhility for site cleanup, As
further information was gained, information request and notice letters were
sent to additional PRPs identified. At the present time, over 400 PRPs
have heen identified. VYarious PRPs have gone out of business or cannot he
located; therefore, approximately 340 have heen contacted. A group of
these parties organized into the Hardage Steering Committee (HSC) and met
with EPA and OSOH on numercus occasions concerning the site. Initial
meetings with the HSC were held in January of 1985,

In May 1985, EPA released a report entitled Field Investigation and Data
Summary Report {DSR) for the Royal Hardage Waste Disposal Site {EPA, 1985)
documenting investigations conducted in 1984 and earlier, This document
served as a remedial investigation (Rl) report for the site.

After completion of the DSR, EPA determined that sufficient data were
available to develop a remedy for the contaminant source areas, hut that

the information was inadequate to develop remedial alternatives for the
contaminants that had already migrated from the source areas into ground-
water, Accordingly, selection of a comprehensive alternative for a complete
remedial action, addressing surface and subsurface contamination beyond the
source areas, was not possihle at that time. The need for control of the
source areas at the site prompted EPA to consider alternatives that would
reduce or eliminate the spread of contaminants off the site, Therefore,
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EPA decided, in accordance with Section 300,68(c) of the National 0il and
Hazardous Substances Pollution Contingency Plan (NCP), to divide the
remedial process of the site into two operable units: 1) Source Control and
2) Management of Migration (groundwater).

During 1985, EPA began preparing a Feasibility Study (FS) for the Source
Control Qperable Unit primarily addressing the three principal waste source
areas: the Main Pit, the Barrel Mound and the Sludge Mound.

EPA's FS, entitled Feasibility Study - Source Control - Royal Hardage
Industrial Waste Site Near Criner, Oklahoma [EPA, 198b6a), presented the
methodology used to develop several remedial action alternatives for the
Source Control Operable Unit, The alternatives, further discussed in

Section 6, were evaluated in accordance with the NCP, and four alternatives
were developed in detail, These four alternatives included onsite waste
stabilization with disposal in a RCRA-compliant landfill, onsite incineration
and disposal, offsite incineration and disposal, and onsite waste stahiliz~
ation and disposal in an offsite RCRA-compliant landfill,

In November 1986, EPA issued its Record of Decision (ROD) outlining the
selected final remedy for the Source Control Operahle Unit (see Appendix

F). This remedy was selected in a manner consistent with CERCLA, as amended,
and the NCP as the most appropriate remedy for source control considering

all relevant selection criteria. The selected remedy consisted of excavaring,
treating, and disposing of solids in a RCRA-compliant onsite landfill;

removal and offsite incineration of free organic liquids; and the onsite
treatment and disposal of other water-based 1iquid wastes. After potentially
responsihle parties declined to implement the selected remedy, EPA subse-
quently initiated the remedial design process with the design-related fiald
activities., The detailed design was presented in EPA's Design Report - Source
Control Remedial Design - Hardage Industrial Waste Site - {riner Oklahoma

(EPA, 1988),

Prior to EPA's 1986 ROD, additional field studies were initiated by the
HSC. This work involved the gathering of geologic and hydrologic data at
the Hardage site to assess an in-place containment remedy later proposed by
the HSC. As a result of this work, the HSC submitted the Final
Confirmatory Bedrock Study in December of 1986 (HSC 1986). As a part of
the EPA's public comment process for the ROD, the HSC's report also briefly
prasented the the HSC's proposed source control remedy. The HSC remedy
ca'led for in-place containment of the waste source areas by a cut-off

wa 1 supplemented by groundwater pumping. Differences hetween the HSC and
EP4 source control proposals were not resolved and resuited in litigation
ov°r implementation of the selected remedy. Work by the HSC in support of
tr ir proposed remedy continued at the site through November 1, 1988,

Ac "itional characterization of the source areas was conducted and

)
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reported in the HSC's Mound Characterization Field Study (HSC, 1988). From
these and other studies performed as a part of the HSC's litigation effarts,
the HSC prepared a Recommended Source Control Remedy design report (HSC,
1988) which provided additional technical details of the HSC's proposed
remedy.

Meanwhile, in July 1985 the Court administratively closed the 1980 case
against Hardage, providing that the U.S. could re-open the case for the
powpose of seeking appropriate relief until April 1, 1986, at which time
the case would otherwise he dismissed. The United States, on behalf of
EPA, filed a motion on March 27, 1986, to amend the existing complaint and
add newly discovered generators and transportears to the existing case. The
Court ultimately denied the motion and dismissed the case. On June 25,
1986, the United States filed a new complaint naming 36 generators and
transporters of waste at the site., The complaint asked for performance of
the EPA selected source control remedy, maintenance of site security, conduct
of a RI/FS for the management of migration (groundwater) operahle ynit,
implementation of the groundwater operable unit remedy to be selected by
EPA, and recovery of EPA's past and future response costs.

In 1987 the District Court issued a ruling indicating that the case would

be decided in a “de-novo" trial, as opposed to a trial on the Administrative
Recard. The Court, in issuing that ruling, cited two factors peculiar to
the case. First, the case was filed prior to the enactment of the Superfund
Amendments and Reauthorization Act of 1986 (SARA), which called for Admin-
jstrative Record review at trial. Second, the case was filed under RCRA as
well as CERCLA; and RCRA does not mandate an Administrative Record trial.

After lengthy negotiations, a Partial Consent Decree bhetween EPA and HSC
was entered hy the Court in Fehruary 1988, Under this Decree, HSC agreed
to conduct a RI/FS addressing management of contaminant migration at the
site under EPA oversight. The second operable unit R1/FS, and Endangement
Assessment repcrts were suybmitted to EPA in the spring of 1989, finalized
and sent to repositories in QOctcher of 1989,

Throughout 1988 hoth EPA and HSC took extensive depositions of hoth fact
and expert witnesses. In early 1989, the Government initiated meetings
with HSC to discuss ways of resolving on-going litigation,

On April 7, 1989 a Consent Decree was lodged with the U.S, District Court
hetween EPA and approximately 170 "de minimis® (small quantity) PRPs for
the site. Under this agreement, the de minimis parties resolved their
1iability for the site by making two cash payments: one to EPA to cover
past cost- incurred, and a second to a trust fund to he supervised hy the
District Court. The trust fund will be used for site remediation. This
Consant Decree was entered hy the court on Septemher 22, 1989, The

de minimi agreement was prepared in accordance with EPA's Interim Guidance
an Settle »nt with De Minimis Waste Contributors under Section 122{q) of
SARA (Junc 19, 1987) 52 Fed. Reg. 24333 (June 30, 1987),




2-8

2.3 Site Investigations

Studies of the Hardage site have heen conducted since 1982. These studies,
some of which were mentioned in Section 2.2, are part of EPA’s administrative
record for the site, and are described helow:

March 1982

Ecology and Environment (E&E), an EPA contractor, sampled surface soils,
drainage ways, and 2xisting wells at the site. EA&E also installed and
sampled ten monitoring wells on and around the site. These wells are
designated EW-1 through EW-10, This investigation is documented in a
May 7, 1982 letter report from Imre Sekelyhidi of E&E.

August 1984 R

EPA contractor CHpoM Hill and its subcontractors Chen Associates, Wright
Water Associates, and Davenport-Hadley conducted a site investigation in
1984 to supplement the 1982 £4E data and allow selection by EPA of a source
control remedy. This investigation involved installation and sampling of
monitoring wells (the "GTW", "BW", "PW", and "AW" series of wells), limited
coring of bedrock, sampling of the source areas, and sampling of shallow
test pits. This investigation is documented in the the May 1985 report
"Field Investijation and Data Summary Report™ (DSR) prepared by CHM Hill.

July - Novemher 1985

HSC contractor ERM-Southwest conducted an investigation centering on
conditions of the bedrock in the immediate vicinity of the source areas.

This investigation included installation of monitoring wells and well nests
MW-1 through MW-11, sampling of the shallow wells, resampling of some
existing wells, and drilling vertical and slanted test horings B-1 through
B-13 and SB-1 through SB-7. This investigation is documented in the December
1986 report “Confirmatory Bedrock Study" prepared by ERM-Southwest.

May 1987

£&4E, on behalf of EPA, collected samples from all monitoring wells at the
site. This work was monitored, and split samples collected hy ZRM-Southwest
on hehalf of HSC. HSC also recorded all work under the six week long project
on videotape. The results of their sampling are documented in an August 31,
1987 letter repc t from E&E and in the Management of Migration RI.

October 1987 and March 1988
ERM-Southwest, ¢ behalf of HSC, drilled fourteen cores MB-1 through MB-14

into the waste ¢.urce areas for chemical sampling and observation of physical
conditions. Thi activity is documented in the HSC's "Mound Characterization
Field Study" pre.ared by ERM-Southwest in November of 1988,
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Janyary - April 1988

ERM-Southwest, acting as litigation consultants on hehalf of HSC, conducted
a variety of activities on the site, including drilling of deep core holes
(the “DH" holes), drilling of slant cores, photo-linear analysis, geophysical
logging, reflection and cross-hole geophysics, radioisotope dating, and
sampling of chloride for geochemical modeling., This activity is documented
in the November 1988 report “"Hydrogeologic Issues of Relevance to the
Hardage Site" prepared by S.S. Papadopulos Associates.

April 1988 - October 1988

CHoM Hill and its subcontractor Chen Associates, acting on hehalf of EPA,
drilled eight hore holes into the source areas to retrieve samples for
geotechnical and stahilization testing and to provide data on air emission
of VOCs. Two test pits weére also excavated to provide further data on air
emmissions and on integrity of the buried steel drums. This activity is
documented in the November 1988 report "Source Control Remedial Design®
prepared by CHoM Hill,

July - Octoher 1988

ERM-Southwest, on behalf of HSC and working under EPA oversight, conducted
a comprehensive investigation of the extent of contamination and physical
conditions at the site relative to migration of contaminants. This activity
is documented in the May 1989 draft report “Second Operable Unit Remedial
Investigation” (also refered to as the Management of Migration R] or
Groundwater RI), ERM-Southwest also prepared and submitted to EPA a May
1989 draft “Second Operable Unit Feasibility Study Report“ (or Groundwater
FS). Both of these reports underwent revision hased on EPA comment, were
then approved by EPA and sent to repositories in Octoher of 1989, HSC
provided replacement pages to EPA during the public comment period which
are addressed in the responsiveness summary in Appendix E.

2.4 Highlights of Commuynity Participation

In preparation for this ROD amendment, EPA held a public comment period on
the proposed comprehensive remedy. The comment period hegan October 13,
1989, "and closed November 2, 1989, EPA provided notice of the public comment
period through announcement in the newspaper on October 1, 1989, and at

that time announced 3 public meeting on the proposed remedy. A fact sheet
was prepared hy EPA summarizing alternatives for hoth source control and
groundwater and was sent to repositories and addressees on the site mailing
Tist on October 12, 1989. EPA's Remedy Comparison Report and Remedy Report,
along with the Administrative Record, were also sent to repositories on this
date, A public meeting on the proposed remedy for the site was held on
October 26, 1989, and approximately 40 people were in attendance.

EPA has addressed questions received during the public comment period,
includi g those received at the public meeting, in the responsiveness
summary ‘Appendix £).
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3.0 SCOPE OF RESPONSE ACTION

The proposed remedy would address hoth the Source Control and Groundwater
(Management of Migration) aspects of the Hardage site in a comprehensive
remedial action. This proposed comprehensive remedy would remove a
substantial portion of the liquid wastes, including many highly toxic and
mohile volatile organic compounds, from source areas, thereby reducing the
volume, toxicity, and mobility of the hazardous substances at the site,
Moreover, this proposed comprehensive remedy would prevent further
contamination of the alluvial aquifer,

To date the site has been investigated as two "operahle units" - Source
Control and Management of Migration or Groundwater. This approach was
adopted in 1985 in an effort to speed remediation of the site. On November
14, 1986, EPA issued a ROD for the Source Control QOperable Unit. This ROD
selected a remedy, as previously discussed in Section 2,2, consisting of
waste excavation and segregation followed by incineration of organic liquids
and stabilization and consolidation of solids into a new landfill to be
constructed on the site. Protracted 1itigation from 1986 through 1989
delayed implementation of the selected source control remedy.

In 1987 HSC agreed, pursuant to a partial Consent Decree with EPA, to conduct
a R1/FS for the Groundwater Operahle Unit of the site. Field studies were
conducted in 1988 and a draft FS report was completed in May 1989 evaluating
several remedial alternatives for groundwater at the site. It was proposed
that any groundwater actions would be implemented in conjunction with a
Source Control remedy.

Subsequent to the completion of EPA's Remedial Design Report, an issue

arose concerning the potential impact of the RCRA land disposal

restrictions on certain elements of the Source Control remedy selected in

the 1986 ROD. The Agency's interpretation of the applicability of the land
disposal restrictions to CERCLA response actions was then still evolving,

Due to uncertainties over the ultimate resolution of this issue, EPA began

to consider other alternatives for the Source Control remedy, which could
ungquestionably he implemented consistent with the RCRA requirements.

Because of the timing of the draft Groundwater FS, and the concurrent evaluation
of new Source Control technologies, EPA found it efficient and logical to
combine Groundwater and Source Control alternatives in order to develop

remedial alternatives that would address the entire site, As a result, a

number of comprehensive remedial alternatives were assembled from source

control and groundwater operable uynit alternatives. Comprehensive alternatives
are addressed in Section 6.4 and involve amendments to the 1986 ROD for

source control and the selection of a remedial response actions for contam-
inated groundwa‘er. One of those alternatives is presented as the selected
comprehensive -2medy for the site (see Section 7 for remedy selection criteria).

13



The proposed remedy would remove 3 suhstantial portion of the liguid wastes
from the source areas. The Barrel Mound, and those portions of the Main

Pit helieved to contain drums, would be excavated. Containerized liquids,
and free-phase liquids in the source areas, would he removed for offsite
destruction., In addition, a relatively new technology, in-situ soil vapor
extraction, would he implemented in the source areas to reduce those
compounds most mohile in the environment, Soil vapor extraction would he
effective in removing volatile and semi-volatile compounds, a numher of which
are carcinogenic, from the vadose zone, and from the surface of free-phase
liquids in the source areas.

The proposed remedy would also prevent further contamination of the
alluvial aquifer associated with North Criner Creek. Groundwater
interceptor trenches {or possihly interceptor wells in the alluvial
recovery area) would be installed to arrest migration of the plume of
contamination from the site, and therehy allow the gradual process of
restoration in the hedrock and alluvial systems to hegin. Groundwater
monitoring, institutional controls, and controls on the use of groundwater
and surface water would be implemented to assure that humans are not
exposed to contaminants.

11
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4.0 SITE CHARACTERISTICS

4.1 Site Conditions

The Hardage site is situated on gently rolling property in a rural area of
South Central Oklahoma., The principa) disposal operations were conducted
along a north-south trending ridge at the center of the property. Relief

is about 100 feet from the ridge to the adjacent stream valley. The site

is hounded on the southwest by the floodplain of a small perennial stream,
and on the east by a series of three small ponds. Soil cover on the site

is thin and suhject to erosion. The underlying bedrock consists of a series
of interbedded sandstones, siltstones, and mudstone, These rocks are
fractured, as is well documented in various published studies including
observation of cores, rock outcrops, and geophysical logs of borings.

The waste remaining onsite is primarily located in three source areas, the
Main Pit, Barrel Mound and Sludge Mound. These three source areas will
continue to release contaminants into the environment primarily via ground-
water flow. At present, a groundwater plume of volatile organic contamination
extends some 2800 feet southwest of the Main Pit with concentrations of
volatile organic compounds exceeding 25,000 pph. The plume ranges in width
from ahout 1800 feet near the suvurce areas to ahout BOO feet in the southwest
corner of the site (see Section 4.2.3, Figure 4-6). Contaminants have
migrated vertically and laterally from the source areas into the surround-
ing and underlying bedrock, both in dissolved form and as non-aqueous Dhase
1iquids (NAPL). The present and future migration of contaminants wil}l
continue via groundwater flow. Eventually, erosion may also carry wastes

off the site from the three source areas and adjacent mixing areas.

4,1.1 Surface Water Hydrology

The site is situated in the North Criner Creek drainage hasin, approximately
0.8 miles from the confluence of North Criner Creek and Criner Creek (Figure
4-1). The drainage hasin drains approximately 5,000 acres, and extends about
four miles north of the site to the regional drainage divide hetween the
Washita and Canadian rivers. The site, as stated ahove, is disected by a
north-south trending ridge which controls runoff from the site {see Figure
4-2). Runoff from the western side of the site eventually enters a perennial
stream, North Criner Creek, west and southwest of the site. Runoff from

the east side of the site enters a series of three small ponds (the East
Farm Ponds). These ponds drain southward through a fourth pond tocated on
adjacent property before entering North Criner Creek south of the site.
Drainage from the east side of the site is diverted from the east farm

ponds by a berm and enters th~ stream helow the southern most pond,

Drainage on the west side of the site from the source areas and much of the
former operation area is channeled around an interceptor trench constructed
by Rcyal Hardage to an impour 1ent known as the South Pond at the southwest
corner of the site. The sout. pond is constructed such that an open discharge

15
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pipe near its bhase releases water to flow south into a roadside ditch,

An unknown fraction of this water infiltrates downward from the pond. Runoff
from the westernmost portion of the site is diverted around the south pond
and enters-the roadside ditch directly.

The southwest corner of the site abuts the North Criner Creek flood
plain., North Criner Creek is a perennial stream with a nominal discharge
of 0.8 to 1.3 cfs. The stream has been channelized directly south of

the site.

The principal ponds, streams, and surface flow divides and paths
are shown on Figure 4-2,

4,1,2 Site Geology

Bedrock beneath the site consists of a sequence of Permian aged sediments
which grade from sandstone to siltstone, and mudstone, Despite the gradi-
tional nature of these deposits, extensive core samples have illustrated
lateral continuity of four shallow bedrock zones refered to as Stratum |
through 1V, Bedding dips at outcrop locations near the site are less than
one degree to the west and southwest.

Bedrock immediately heneath the Main Pit and Barrel Mound is comprised of a
thin sequence of sandstone and siltstone (Stratum [), Approximately twenty
feet beneath the Main Pit begins a sequence of mudstone/siltstone (Stratum
I1) approximately 20 feet thick. Beneath this is a sandstone/siltstone
sequence {Stratum II1) which is about 30 feet thick., Underlying Stratum
Ill is a thick sequence of low permeahility siltstone and mudstone, the
upper 20 feet of which exhibits a predominance of siltstone, This hedrock
sequence is illustrated in the generalized geologic cross-section shown in
Figure 4-3. Bedrock over the entire site has heen subject to natural
weathering processes. As a result, the upper 20 to 40 feet of bedrock has
heen appreciably altered.

Fracturing has been ohserved in the hedrock layers, hoth in surface outcrops
and ir subsurface drill cores recovered from site investigations. Both low
angle -(less than 10 degrees from horizontal) and high angle (40 degrees on
up to vertical) fractures have been reported. All three primary rock types
(sandstones, siltstones, and mudstones) have had fractures reported. In
addition, EPA believes that free-phase organic chem’cals released from the
source areas may have desiccated materials adjacent to fractures causing
further opening of the fractures. The irregularity and heterogeneity of
fracture distrihution, interconnection and openness contribuyte to a relatively
high degree of uncertainty regarding the large-scal: hydraulic properties of
the hedrock strata at the site, and therefore, high uncertainty regarding
future waste migration rates and patterns,

Adjacent to the site, and associated with North Cri 2r Creek, is an uncon-
solidated alluvial deposit with thicknesses up to ¥ feet, Alluvial bhorings
completed during the second operable unit R] typice ly encountered a thin
silt/clay zone at a depth of 10-15 feet, which in t rn was underlain by
medium to coarse-grained silty sands, Bedrock unde lying the alluvium was
found to be a fine-grained silty mudstone, with sor degree of weathering
immediately heneath the alluvium,

v - 156
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4.1.3 Groundwater Hydrology

The geologic units described above, given their fractured and weathered
conditions, have combined to form a hydrogeologic system as illustrated in
Figure 4-4, This figure illustrates the hydrogeologic units at the site:
(A) moderately permeahle weathered shallow hedrock with general groundwater
flow to the southwest—into the alluvium of North Criner Creek {Stratum 1-111
and the top of Stratum IV, especially in the vicinity of the southwest
alluvium); (B) a sequence of variably fractured siltstone and mudstone

{the lower portions of Stratum IV); and (C) the North Criner Creek alluvium,
a third hydrogeologic unit, The weathered zone and alluvial aquifer are
the most permeahle units at the site and, consequently, are the ynits most
active in the local groundwater flow regime.

The water table across the site forms a continuous surface across Stratum
[, II, and III, and is roughly parallel to the land surface as shown in
Figure 4-4, The hydraulic conductivity reported for_Stratum [ through III
ranges from about 2 x 10’ cm/sec to about 1.5 x 107°. Flow in these

units has a large horizontal component with a gradient of about 0.01 to
0.07. Lower and higher hydraulic conductivities correspond to an estimated
average flow velocity of 18 to 180 feet per year, consistent with the known
distribution distances and patterns of contaminants in groundwater at the
site, Stratum Il has a somewhat lower hydraulic conductivity than Stratum
I or Il].

Groundwater flow in Stratum I-IIIl in the vicinity of the east farm ponds
varies seasonally and is affected hy surface water levels in the ponds and
recharge to soils. 1t is generally accepted that the ponds form a discharge
houndary for groundwater flow. However, monitoring during and after any
remedial action will be required to assure that contaminants are not migrating
eastward, heneath the ponds.

Allyvial deposits of North Criner Creek can he separated into upper and
lower portions that act as a single unit hydraulically. Nested monitoring
wells in the alluvium indicate a general upward gradient through these
deposits, implying upward flow out of Stratum IV into the alluvium, Pumpgng
tests indicated an overall effective permeability on the order of 5 x 107
cm/sec. Transmissivity values range greatly in the alluvium, however, the
overall transmissivity is about 3200 to 3500 gpd/ft. Effective po-osity
ranges bhetween 0.25 and 0.30.

Groundwater flow in the alluyvium of North Criner Creek is generally toward
the Creek, though skewed down-valley. Contaminants detected in the alluvial
aquifer are also found in the source areas of the site. The concentration
of total volatile organic compounds (which include toxic substances such as
1,2-dichloroethene and trichloroethene) are several hundred pph 1- at least
three alluvial aquifer wells, In general, North Criner Creek for 5 the
discharge houndary to groundwater flow from the site, limiting mi -ation of
contaminants across the Creek.
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4.2 Site Contamination

During the site operations, approximately 21 million gallons of industrial
wastes including acidic, caustic and corrosive wastes, many classified as
carcinogenic, were disposed on the Hardage site., During and after the
operations, waste liquids migrated downward from several unlined impoundments,
principally the Main Pit, North Pit, and West Pond {mixing) areas and to a
lesser extent from the Sludge Mound, and East Pond (mixing) areas, and

random spills on the site. Presently, approximately 70 acres of groundwater
on and adjacent to the site is contaminated by organic compounds. Ground-
water contaminant plumes have migrated east and southwest of the site.
Contamination has entered the North Criner Creek alluvium, and has recently
had a low but measurable impact on surface water quality (August 7, 1989
sampling). Surface and shallow subsurface soils at and around the source
areas are contaminated by_ low levels of metals., Approximately 278,000

cubic yards of highly contaminated material exists in the Main Pit, Barrel Mound
and Studge Mound which contains soil, sludge, waste liquid, and intact
drummed waste.

4.2.1 Impact of Disposal Operations

During operation of the site, several potential sources of groundwater
contamination existed. These were:

Main pit/Barrel mound

Studge Mound

North Pit

West Pond (mixing) areas

East Pond (mixing) areas

Miscellaneous spills, drum leaks, etc.
Contaminated runoff paths and south pond

0000 OoOo0o0

Since liners were not constructed in any of these areas to limit waste
seepage, and since the permeahility of the soil profile and shallow bedrock
is relatively uniform across the site, it is helieved that those areas

where waste liquids were impounded for the longest periods of time
contributed most to groundwater contamination. The longer-term liquid
storage and disposal areas were the Main Pit, Barrel Mound, Sludge Mound,
West Pond, North Pit, and to some extent, the East Pond (see Figure 1-2).

The remaining areas contributed lesser amounts of contaminants to groundwater
contamination for reasons as follows:

o Miscellaneous Spills - these were due to the nature of operations.
Although drums were occasionally stored on site, the typical practice
was to immediately discharge or dump wastes into the pits upon receipt.
Therefore, spills prohahly did not release large volumes of waste ligquids.

ey
it
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0 Runaff - No information exists to indicate any impoundments were hreached,
or liquid waste was directly released except for limited seeps. Rainfall
presumably contacted wastes, dissolving contaminants and carrying them down
slope from the source areas. However, the contaminants in runoff would he
highly dilute, as compared to that in waste pits. In addition, any
infiltration of runoff would be transient, as compared to the continuous
release from pooled waste liquids such as those in the main pit.

4.2.2 Remaining Contaminant Sources

In addition to contaminants which have dissolved into groundwater beneath
and adjacent to the site, several potent "sources® exist which will tend to
release further contamination from the site. These sources are:

a) Main Pit/Barrel Mound

h) Sludge Mound;

c) Residual soil contamination in the North pit and immediately west of the
main pit; and

d) NAPL in bedrock bheneath the source areas.

The content and character of these four sources is generally as follows:

a) Main Pit/Barrel Mound:
The Barrel Mound was huilt hy random dumping of drums and the periodic
spreading of soil to allow further drum dumping. As a result, the
Barrel Mound is highly variahle. Based on the history of disposal
operations and data from three exploratory borings done in 1988, the
mound consists of a two to three foot cover of native sofls underlain by
randomly oriented drums mixed with soils and waste sludges. At a depth
of 5 to 10 feet, drilling yielded little data other than the depth to
liquids, due to minimal core recovery. The liquids present at the hase
of the Barrel Mound appear to consist of a 6 inch layer of waste floating
on water (L-NAPL or light non-aqueous phase liquids); 4 feet of water;
and 4 feet of heavier than water wastes (D-NAPL or dense non-aqueous
phase liquids) on the bedrock surface (see schematic illuystration,
Figure 4-5). The Barrel Mound would, due to the nature of its construc-
tion, be expected to have a large number of voids in and around drums.
This expectation was supported by difficulties encountered in closing
one horing (high grout take) and the inability to bail down waste liquid
levels in two other borings. The other significant finding in the barrel
mound borings was the apparent contamination of bedrock immediately
underlying wastes.

At its southern end, the Barrel Mound grades into the Main Pit, The

Main Pit is predominantly contaminated sofl, however, concentrations of
drums similar to those found in the Barrel Mound are present in ahout

1/3 of the main pit, particularly along the west bank, Locali{ized pools
of waste, similar to that in the Barrel Mound, are likely to be present
in the Main Pit, While exploratory horings did not encounter such pooled
liquids, areas of drum concentrations, those areas where pooled liguids
would most likely be present, were intentionally avoided in drilling.

o - <3
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Approximately 113,500 gallons of liquid are present in the soils of the
the Main Pit/Barrel Bound (vadose zone) which together total 3.62 acres.
An estimated 18,000 drums are huried in these areas representing some
660,000 gallons of stored liquids. (This assumes that two-thirds of the
drums may he full),

h) Studge Mound:
The Sludge Mound consists of layers of contaminated soil, oil recycling
residues, and styrene tar wastes. Borings in the Sludge Mound indicated
pockets of moist “stringy" sludge in addition to the overall soils cont-
amination,

Approximately 58,000 gallons of liquid are present in the Sludge Mound
(totalling 1.72 acres)_weakly held in soil pores under capillary forces.

¢) Residual Soil Contamination:
The former North Pit is underlain by a number of pockets of contaminated
soils and 50 to 80 drums buried in shallow trenches. Sediment in the
drainage channel along the west side of the Main Pit has heen heavily
contaminated by waste seepage from the Main Pit to a depth of five to
ten feet. Contaminated soils are also present in the west pond area.

d) NAPL in Bedrock:
Pure free-phase (NAPL) has heen ohserved at three locations adjacent to
the source areas (B-13, MW-6, and MW-2). These wastes are present both
at the water tabhle and in the deeper more competent sandstone (Stratum
II1). The NAPL tends to be several thousand times as contaminated as
the surrounding groundwater. However, similar to an oil layer floating
on water, the separate phase waste cannot fully dissolve into the water,
In the suhsurface, clean groundwater tends to pick up dissolved contaminants
as it flows around and through the NAPL. [n this manner, the NAPL acts
as a potent source of continuing contamination within the normal ground-
water flow regime. Pockets at and beneath the water tahle are in a
position to readily contaminate the surrounding groundwater,

Liquid accumulations have created a pool of liquids at the bottom of the
main source areas estimated to be 956,000 gallons (see Figure 4-5).

The Main Pit, Barrel Mound and Sludge Mound are the largest sources of
potential further site contamination. Exploratory borings have indicated
that these areas consist of 278,000 cubic yards of wastes. Chemical sampling
has indicated that some 171,500 gallons (113,500 + 58,000) of volatile
chemicals are suspended in the soil vadose zone. Pooled liquids and intact
drums are estimated to total 1,616,000 gallons (660,000 + 956,000},

although precise quantification of the volume is not possible.

Tahle 4-1 lists a number of EPA classified carcinogens detected in the
source area characterization holes.



Table
CARCINOGENS! DETECTED IN THE SOURCE

4=1

AREAS CHARACTERIZATION HOLES?

Compound

2,4,6-trichlorophencl
bis(2-chloroethyl)ether
l,4~dichlorobenzens
2,6-dinitrotoluene
1,2-diphenylhydrazine
isophorone
N-nitrosodiphenylamine
bis(2-ethylhexyl)phthalate
butyl benzyl phthalate
beno (a) anthracene
benzene
1,2-dichlorocethane
1,1,2,2-tetrachloroethane
chloroform
l,1-dichloroethene
methylene chloride
tetrachloroethene
trichloroethene
PCB-1260

toxaphene

vinyl chloride
1,1,2-trichloroethane

" EPA classitied carcinogens

Reference: USEPA, Health Effects Assessments Summary
Tables, Second Quarter, 1989.

! Source USEPA (1985)

CVOR211/034.50/1

September 27, 1989



4.2.3 Pathways and Extent of Contamination

Contaminants have heen transported on and away from the site by groundwater
flow. Additional contaminants have also migrated from the source areas by
way of surface water runoff; however, sampling data from wells in the alluvial
aquifer indicate that graundwater flow, rather than surface water runoff,

has been the predominant pathway for migration. Groundwater containing
dissolved contaminants migrates vertically and southwestward toward the

North Criner Creek alluvium and then upward into the alluvium and into the
Creek.

Upward migration of groundwater from Stratum IV into the alluvium of North
Criner Creek 1s documented by upward gradients in water levels of wells
constructed at different depths in the alluvium. If contaminants are
entering the alluvium primarily from the underlying bhedrock (Stratum IV)

and moving upward, contaminant concentrations should he higher in the lower
part of the allyvial aquifer than in the upper portion. Conversely, if the
contaminants are entering the alluvial aquifer primarily by percolating
downward from the surface runoff water, the concentrations in the upper
groundwater should be higher than in the lower groundwater. Sample analyses
data from two different depths in the aquifer (wells MW-125, ~12M and MW-13S,
~13M) show that the volatile organic chemical concentrations are greatest

in the lowest portion of the aquifer, indicating that the contaminants have
probably migrated through the bedrock from the site and into the lower
alluvium (as opposed to the surface water pathway) (Reference, Affidavit of
John B. Robertson).

During site operations, volatilization of chemicals into ambient air resulted
in the release and transport chemicals offsite. This pathway was reduced
with closure of the pits and capping of wastes. No residual effects have
heen identified, and none are believed to exist from air pathway transport
due to the volatile organic nature of contaminants. At the present time
and in the near future, transport of contaminated groundwater and discharge
to surface waters are the only pathways of consequence. If the site is not
properly remediated, contaminants will also eventually be released from the
site in substantial quantities by erosion and runoff and to a lesser extent
through slow volatilization to the atmosphere. As contaminants are exposed
there would bhe an additional pathway for risk through direct contact with
contaminated materials, The above pathways are discussed in further detatl

below,
Groundwater:

The principal pathway of contaminant migration at the Hardage site is through
dissolved phase groundwater flow. Groundwater contamination emanating from
the source areas extends approximately 600 to 800 feet to the east farm
ponds. The contamination plume extends offsite to North Criner Creek,
approximately 1600 feet. The plume in the alluvial aquifer is distorted,
hoth parallel to and towards North Criner Creek, Overall, the groundwater
plume underlies approximately 70 acres on and adjacent to the site (Figure

4-6, Area 3).
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The groundwater contaminant plume contains a wide variety of volatile

organic chemicals which include toxic compounds such as 1,2-dichloroethene

and trichloroethene. A summary of contaminants and their concentration for
onsite wells is presented in Table 4-2, Beneath and immediately adjacent

to the source areas (Figure 4-6, Area 1) volatile, semivolatile, and pesticide
compounds are present at their highest levels, in some cases exceeding

25,000 ppb for volatile organics. At three locations NAPL has been encountered
(MW-6, B-13, and MW-2). Additional pockets of NAPL are almost certainly
present in other areas heneath the source areas, particularly at the Barrel
Mound. A somewhat larger portion of the plume (Figure 4-6, Area 2) contains
hoth volatile and semivolatile contaminants, but not NAPL. This, the
“semi-volatile plume", extends over 600 feet eastward to where the plume
discharges into the east farm ponds. To the southwest, the semi-volatile
plume extends only about 200 feet (to wel)l MW-45). Contamination by volatile
organic chemicals (VOC) is most widespread and defines the extent of contam-
ination, The VOC plume extends southeast into the alluvium of North Criner
Creek (see Figures 4-6, Area 3). Contaminated groundwater flowing southwest
through the onsite bedrock discharges to the alluvial aquifer. This discharge
constitutes the source of continuing contamination in the alluvium (see
Figures 4-4 and 4-7,. Average flow rates along this pathway have been
estimated at 110 feet per year (Affidavit of John B. Robertson).

Discharge of Contaminated Groundwater to Surface Water:

Both the east farm ponds and North Criner Creek recelve contaminants via
discharge of groundwater to the surface waters. The contaminants entering
North Criner Creek are chlorinated ethanes and chlorinated ethenes. Since
these chemicals are volatile, natural processes rapidly strip volatiles

from the surface waters, and release them to the air. Sampling of North
Criner Creek has only most recently detected contamination (1-2 dichloro-
ethene, 5 pph and trichloroethene approximately 2 ppb), and supports the
helief that the discharge of contaminated groundwater can have a measureahle
impact on surface water quality in the Creek.

Volatile chemicals also enter the east farm ponds. Sampling to date has
not indicated the presence of volatiles; however, more persistent
semivolatile chemicals are seeping into the southernmost east farm ponds
and are impacting water quality in the immediate vicinity of the seeps.
These compounds appear to be entering the farm pond due to seepage of NAPL
along the bedrock surface. Dilution of this seepage is presently occuring
so that impacts on water quality of the pond have not heen measur:able,

<J



TABLE 4-2

Comparison of the Groundwater Data from the Alluvial Wells Adjacent to the Hardage/Criner Site
with Maximum Contaminant Levels Set by the Safe Drinking Water Act

r Grastest Tos! Tota

. Groatest Yotal Total “Ouantiiative® “Quantistive® “Quantitative”
i Contaminant MCL  Concentration  Detsclions Ostections  Concemration Detections Owtections

uph ugh SMCL vph >MCL

Trinalomethanes 100 8.7 7 ) ar 1Al []
1,2-Dichiorosthane [ 240 13 8 240 193 8
1.1,1-Trichiorosthane 200 120 26 0o 120 28 (4]
Vinyt chiorde 2 45 L 2 45 e 2
1.1-Dichiorosthene 7 57 27 2 57 24 20
trans-1.2-Dichiorosthene 70 3ro 25 13 3 F--3 1
Teichioroethens -] 290 29 20 290 b 20
TetracMoroetheng S 29 17 1" 2 17, 1"
Benzene H 1 1 0 ] 1; [+)
PCBs 5 . ' 0 eal : °
Arsenc 50 :9 19 ] 12 19 ]
Bartum 1000 990 52 0 806 41 ]
Caomium 0 11 4 1 ] 1 0
Chromium 50 129 6 2 k14 4 ]
Fhyorice 4000 aso 21 (] 380 Fq) ]
Lsad SO 28 7 0 28 4 (4]
Mercury 2 06 2 [ 0.8 2 0
Nirate 10000 €100 0 0 8100 20, 0
Selenam 10 76 14 I3 be ] 12 4
Silvet S0 6 2: Q 8 2 0
Relerences:

K. W. Brown & Associates, Inc. August 9, 1989. Groundwater Contamination at the Hardage Shre:
Orpanic Data Tabulated by Wel.

K. W. Brown & Associates, Inc. August 9, 1989. Groundwater Contamination at the Mardage Site:
Inorganic Data Tabulated by Well.



TABLE 4-2

(continued)

A Comparison of the Groundwater Data at the Hardage/Criner Site
with Maximum Contaminant Levels Set by the Safe Drinking Water Act

l—¥ Greatest Total Total
: Greatest Total Total *Quantitative® “QOuanttative” *Quantitative’
{Contaminant MCL  Concentration  Detections Oeections Concentration Detactions Oetections
ugt ugh >MCL ugh >MCL
Trihalomethanes 100 154900 74 18 154900 60 i 15
Carbon tgtrachoride 5 4 1 ] 1] [+] o
1,2-Oxchlorosthane -] 350000 89 76 350000 76 &5
1.1.1-Trchlorosthane 200 32000 110 26 32000 85 Fe)
Vinyt chior ide 2 10000 7 n 10000 pi 27
1.1-Dichiorosthene b4 8200 19 . 8200 97 78
trans-1,2-Oschiorosthene 7C 9500 14 64 9500 91 $2
TYrichiorosthene S 11000 125 107 11000 100 82
Tatrachlorrmthone S 28000 92 [} 26000 74 S5
Benzene ] 420 24 9 420 21 4
t,2-Dichiorobenzens 5 2500 20 s 2500 18 2
PCBs 5 1000 7 [} 1000 ¢ [ ]
Arsenic $o 28 56 4] 28 52 ; 0
Barium 1000 3300 204 202 712 138 | 0
Cadmium 10 75 20 9 ™ 14 ?
Chrormiym 50 1180 52 17 1180 28 8
Fluorice 4000 11000 768 1 <1000 78 1
Lead 50 o4 22 1 L 9 1
Meecury 2 1.1 12 0 o.r 9 0
NEFrate 10000 7000 n [+ To00 n ¢
SeleniuT. 10 ’5 53 13 by ) 3 8
Sdver 50 \k4 10 0 17 9 []
Raferences:

Organic Dets Tabulated by Well.

‘K. W. Browp & Associstes, Inc. August 9, 1989. Groundwater Contaminstion st the Hardage Sim:

K. W. Brown & Associstes, Inc. August §, 1989. Groandwater Contsminstion st the Hardage Site:
Iporgenic Deta Tebulated by Well.
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Surface Water Runoff and Sediment Transport:

Surface water runoff and sediment transport will constitute substantial
pathways for contaminant transport from the site over the long-term if the
site is left unremediated. Vegetation over much of the site, including

the source areas, is sparse due to the removal of the topsoil in the course
of site operations. The lack of vegetation contributes to soil erosion,

In addition, the final contour of the waste mounds is not conducive to
long-term stahility. Leachate seeps from the western side of the waste
mounds are common in the wet, spring months. Rainfall runoff tends to
spread this leachate downslope, resulting in visible contamination as far
southwest as the existing interceptor trench.

4.2.4 Fytyre Contaminant Migration

Left unremediated, contaminants will continue to migrate off of the site and
spread on the site by the following genera) pathways:

1. expansion of the plumes of contaminated groundwater;

2. leakage and spread of waste liquids from the Barrel Mound and
Main Pit, which will in turn continue to feed the plumes on
contaminated groundwater;

3. dissolution of contaminants hy groundwater infiltrating through the
the Sludge Mound, Main Pit, Barrel Mound, and areas of residual
contamination; and

4, transport of wastes and contaminated soils from the Main Pit,
Barrel Mound, SVudge Mound and adjacent mixing areas via erosion
and runoff,

5. long-term low-level releases of volatile compounds to the atmosphere

The groundwater contaminant plumes present at the Hardage site have developed
over the 17 years since operations started at the Hardage site. Left
unremediated, plumes of contamination in the vicinity of hoth the east

farm ponds and North Criner Creek will expand., Modelling of the southwest
alluvial plume in the Remedy Report (EPA, 1989) predicted a gradual expansion
approaching 2000' (with dilution) even with the source of contamination to
the alluvium cut off. Without source control and groundwater remedial
actions, the southwest alluvial contaminant plume would certainly continue

to expand southeastward, parallel to the stream. The plume near the east
farm ponds may expand eastward beneath the ponds, although this is uncertain
due to remaining questions ahbout groundwater and surface water interaction
acting as a bharrier to migration around the ponds.

Waste liquids in the Barrel Mound and Main Pit will continue to migrate

into the surrounding bedrock and groundwater in accordance with the

conceptual model illustrated in Figure 4-5. Liquids in the Barrel Mound

are released as drums of waste liquid corrode and as 1iquids drain from saturated
soils {under gravity and consolidation). These liquids drain downward through
the permeahle mounds and accumulate on the less permeable sandstone and
siltctone hedrock surface at the hase of the pit. This pool of waste liquids
tends to drain downward under gravity through pores and fractures in the
shallow hedrock., As the liquids move downward some 10-15 feet bhelow the

hase of these pits, they encounter a less permeable bedrock horizon and

tend to spread out across the upper surface of that horizon and migrate

with a lateral component, as seen at locations MW-Z and MW-6.

T o3
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In their present condition, the source areas are susceptible to infiltration
of rainfall, As this water percolates downward through the source materials,
it dissolves contaminants and carries them downward to the groundwater
system, This is a potential continuing source of release on the site,

Over time, erosion of contaminated soils fs expected to increase to a point
where suhstantial offsite releases occur via erosion and runoff.
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5.0 SITE RISKS

The Hardage site received hazardous wastes that are either known or
suspected carcinogens such as vinyl chloride and benzene, Tahle 4-1 gives
a more complete list of carcinogens found at the site. Other compounds
either are or are helieved to he acutely toxic or capable of causing damage
to specific organs. Some of these compounds also hio-accumuylate in plant,
animal, and human tissues. The Hardage Site was permitted to receive all
types of industrial and hazardous wastes except radiocactive wastes.

Table 2-1 lists some of the wastes known to have bheen received at the site,

There are four primary ways humans can be exposed to the hazardous wastes
at the Hardage site, The first and most important of these i{s exposure to
contaminated groundwater, - The groundwater at the Hardage site is contami-
nated with waste migrating from the source areas into the hedrock and
alluvial groundwater systems. Not only is the groundwater under the site
contaminated with these hazardous wastes, hut the contamination has spread
beyond the site to the south and has already forced local residents to stop
using their water wells,

The contaminated water wells are located in the North Criner Creek Alluvium
which lies helow the Creek south of the site. This aquifer is contaminated
with the chemicals exceeding the standards for consumption of drinking water
as set uynder the Safc Drinking Water Act that are also given under the
column titled MCL in Table 4-2.

As Tahle 4-2 shows, eight of these contaminants are already above the
1imits. The nearest of the contaminated residential wells is the old
Corley well, The old Corley well is Tocated approximately 500 feet
southwest of the site, Estimates of the risk of cancer from lifetime use
of residential water contaminated at the level of the 0ld Corley well range
from 0.0007 {seven per ten thousand) to 0.006 (six per thousand) far ahove
the one in one million level commonly used as an acceptable risk, These
estimates were arrived at using average concentrations of contaminants in
the ald Corley well and making assumptions ahout standard ingestion of
water, inhalation exposures and dermal exposures from household use.
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With the North Criner Creek alluvium already contaminated, one of the goals
of the cleanup will he to restore the groundwater to a useable condition.
The standards used to judge the effectiveness of the cleanup alternatives
for groundwater will be the Maximum Contaminant Levels set under the Safe
Drinking Water Act (MCLs). The effect of the proposed cleanup plans can

be compared through their effects on the concentration of contaminants in the
North Criner Creek alluvium. The proposed EPA remedies would result in
lower concentrations of contaminants in groundwater in the alluvium of North
Criner Creek through removal and destruction of contaminants at the source
and interception and treatment of groundwater hy trenches. While it is not
possible to accurately assess how long the source areas would continue to
hleed contaminants into the groundwater systems, it does not require and
expert to conclude that if the HSC remedy leaves 10 or 100 times more of

the most problematic waste liquids in the site than EPA's remedy, then the
long-term duration of the EPA remedy would he shorter, The EPA remedy would
therefore attain MCLs more quickly than the HSC remedy.

Direct contact with wastes on the surface of the site also poses hazards;
however, the health risk is highly variable depending upon area of exposed
waste and level of human traffic and has not heen quantified. Human

traffic on the site is minimal; but cattle did occasionally graze on the

site, Contamination of the food-chain {for example beef and milk from cattle
eating contaminated grass) hy lead, chromium, pesticides, and PCBs on the
surface of the site poses long-term hazards. This concern prompted construction
of a fence to keep cattle and people off of the source areas., Certain

compounds such as pesticides and PCBs have the ahility to hioconcentrate
through successively higher levels of the food chain (EPA, 1985a).

Inhalation of volatiles and concentrated airborne particulates on and
possibly adjacent to the site may also pose long-term hazards if the site
remains unremediated, but again this risk is highly variahle depending upon
the quantity of exposed contamination,

oL
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6.0 DESCRIPTION OF ALTERNATIVES

A large number of remedial alternatives have heen formulated to address part
or all of the Hardage site. As discussed in Section 3, the site has been
considered as two "operahble units". Source Control measures were considered
by EPA in a 1986 FS, In November 1986, EPA issued a ROD which selected a
Source Control remedy with incineration of liquid wastes and stabilization
and containment of solids in a new landfill to be built on-site., HSC ohjected
to the selection of this Source Control remedy and proposed an alternate
Source Cantrol remedy in December 1986 which called for in-place containment
of the waste source areas by a cut-off wall and groundwater pumping., HSC
declined to implement the EPA selected remedy which resulted in litigation
in 1986, EPA maintained that the remedy selected in the 1986 ROD was
technically sound and completed the Source Control Remedial Design in 1988,
In 1987, HSC signed a partial Consent Degree with EPA for the conduct of an
RI/FS for groundwater (Management of Migration). In May 1989 HSC, pursuant
to the Consent Decree, submitted a draft FS on Management of Migration to
EPA for review and approval.

During conduct and preparation of the groundwater RI/FS, uncertainty arose

over the impact of RCRA Land Disposal Restrictions on the EPA selected

Source Control remedy. To alieviate this uncertainty, EPA undertook considera-
tion of an alternative Source Control remedy based upon the new technology

of in-situ soil vapor extraction. Evaluation of soil vapor extraction in
conjunction with alternative presented in the groundwater FS resulted in
consideration of alternatives addressing the entire site in contrast to the
aoriginal QOperable Unit approach. On June 30, 1989, the United States

advised the District Court of EPA's decision to consider a comprehensive

site remedy.

On July 6th and in greater detail on October 13, 1989 the defendants presented
to the court their plan to further define an additional remedial alternative,
This, the HSC alternative, was similar to EPA's alternative except that the

HSC plan did not include soil vapor extraction, enhanced recovery of container-
jzed liquids, or the shallow waste liquid recovery trench proposed by EPA.

Previous and new alternatives for the control of the contaminant sources
are symmarized below in Section 6.1, Alternatives for groundwater as
contained in the groundwater FS are summarized in Section 6.2. Common
monitoring and support components for Groundwater and Source Control
alternatives are listed in Section 6,3, Finally, Source Control and
Groundwater alternatives are combined and summarized in Section 6.4.
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6.1 Alternative Source Control Components

A number of alternatives were considered for remediation of the Source
Control areas prior to the 1986 ROD. These can he seen in more detail in
the 1986 ROD in Appendix F, along with evaluation criteria for remedy
selection, Those remedies which were considered fell into four basic
categories: no action; disposal onsite in a landfill (the EPA selected
remedy in the 1986 ROD); containment of wastes in place {the HSC counter
proposal of a cut-off wall); and incineration (also considered in the 1986
ROD). The following four sections summarize each of these categories.

6.1.1 No action. As the title implies, no work would he done to mitigate
hazards from the site. The alternate water supply, security fence,
and site stahility measures would not be maintained,

6.1.2 Onsite Landfill (EPA 1986 ROD Remedy). The source areas would he
excavated and separated for treatment, Organic liquids would he
bulked and shipped offsite for thermal treatment at a permitted
facility, Inorganic liquids would he treated and discharged to an
onsite impoundment for evaporation. Solids would be stahilized by
blending with 8-10% cement kiln dust and placed in a new double
lined landfill cell constructed on-site in accordance with the
Minimum Technology Requirements (MTR) of RCRA. The 1986 estimate
of most probahle cost was 70 million dollars.

6.1.3 Containment of wastes, Cap and Cut-off wall (HSC Proposal). A
plastic cement “cut-off" wall would he constructed in panels so as
to encircle the source areas. This wall would range from 70 to 130
feet in depth and, at its hase, key 10 to 20 feet into the low
permeahility siltstone and mudstone of Stratum [V, Wells would he
drilled through the Source areas and completed in the bedrock within
the periphery of the wall, The water and wastes would be pumped
from these recovery wells in an effort to induce a hydraulic gradient
inward through the wall and prevent the outward migration of contami-
nants. Pumping would he conducted indefinitely,

Vertical waste liquid extraction wells would he drilled into the
Barrel Mound and pumped in an effort to remove pooled liquid for
treatment. [n addition, lateral drains would be drilled from the
west into the hase of the Barrel Mound. These drains would slope
slightly downward out of the mound to allow free drainage of waste
liquids and groundwater from the Barrel Mound over time.

An effort would be made to speed consolidation of the Barrel Mound

by placing a 20 foot thick soil layer as a surcharge for a period

of 6§ months to a year, After removal of the surcharge, a MTR cap would
be installed over the source areas. The most probable cost estimate
was 25 million dollars.
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6.1.4 Incineration (EPA Proposal in 1986 ROD). The source areas would he
excavated, Wastes would be incinerated in a kiln constructed onsite
or at a commercial incinerator offsite, The ash would still contain
mefals and until it could bhe proven otherwise through de-listing,
would require disposal as a hazardous waste. Estimates in 1986 for
cost of incineration ranged from 133 to 374 million dollars.

The no action alternative was eliminated from consideration early as not

heing protective of human health or the environment due to continued vertical
and latera) migration source area wastes offsite. Containment of the
contamination in place was eliminated due concerns over continued migration

of the contamination, doubts that containment techniques such as slurry

walls could be installed effectively, and concerns relating to merely containing
the sources of contaminatton rather than actively remediating them to achieve

a permanent reduction in their volume, toxicity, or mobility.

The alternatives that remained were onsite disposal and incineration. The on-
site landfill alternative was eventually selected as providing a degree of
protection to human health and the environment similar to that which could

be achieved with complete incineration, but which could be carried out in a
shorter time and at a reduced cost, A more detailed comparison is given in
the 1986 ROD in Appendix F, With this background, onsite disposal was
selected in the 1986 ROD.

The new alternative for Source Control in the October 1989 Proposed Plan
contained components for a new approach to Source Control. These
components are as follows:

6.1.5 Liquid Extraction Wells

A system of vertical extraction wells would he installed throughout the

three main source areas, The wells would bhe used for extracting free liquids
that are found in the source areas, and liquids that would be released from
the drums as a result of the lancing procedure described helow, should it

hbe used. The wells could also he used as part of the soil vapor extraction
process described helow.

An estimated approximately 956,000 gallons of aqueous and nonaqueous liquids
presently reside in the saturated portions of the source areas. The quantity
of residual liquids trapped within the unsaturated portion of the source areas
is estimated as at least 170,000 gallons.

Additional Tiquids are likely to be found in drums buried in the source areas.
Assuming that one third of the 18,000 drums estimated to be in the Main Pit/
Barrel Mound contain organic liquids, an additional 660,000 gallons of

liquids may be present that require removal and offsite disposal,

The liquids pumping operation is not expected to remove all of the free

fluid found within the source areas due to localized pooling hetween wells,
nor will it address the liquids residing in the unsaturated zone.

o3
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The nonaqueous-phase liquids removed from the extraction wells and trenches
will he sent to a hazardous waste treatment, storage, and disposal (TSD)
facility for incineration,

6.1.6 In-PTace Drum Lancing

One method considered to assist in the removal of the liquids remaining in
the huried drums was to lance the drums in place. The lancing process
would release the liquids for suhsequent removal by the wells or through
the soil vapor extraction process (see Figure 6-1).

The lancing effort would be accomplished using commercially available
construction equipment capahle of driving solid spark-resistant Cu-Be

rods to subsurface depths greater than 40 feet, The lancing would take
place throughout the Barrel Mound and in areas of significant concentration
of drums in the Main Pit, -Magnetometer data highlighting areas of drum
concentrations would be used to select appropriate areas in the Main Pit
for lancing.

The lances would he advanced to the hottom of each target area at a nominal
triangular spacing of 22 inches., The released liquids would he collected
and removed via the extraction wells, a U-shaped trench (described

later), or the sofl vapor extraction system (described later).

The progress of the lancing operations would be controlled by monitoring the
rise of fluid levels in nearby extraction wells, The effort would be made
to prevent the accumulation of flyids to greater levels than those that
currently exist in the source mounds. Non-aqueous phase liquids (NAPL)
released hy the lancing process and removed in the liquid extraction system
would be sent to a TSD facility for treatment and disposal.

While lancing was considered as an option for the removal of drummed
liquids, excavation of drums has several advantages over lancing for the
removal of liquids. These include the assurance that all liquids are
removed and the elimination of the introduction of additional liquids to
the vadose zone on the short-term.

6.1.7 DOrum Excavation

Liquids in drums from the Barrel Mound and the west side of the Main Pit

can be removed from the source areas hy excavating the drums as originally
intended in the 1986 ROD instead of performing drum lancing. The

excavation option would remove free liguids directly from the surface

and from any drummed liquids in the source areas hy direct removal, It is
expected that excavation, utilized successfully at a number of other sites,
would be more efficient than lancing in removing free and containerized
liquids in the Main Pit/Barrel Mound, Figure 6-2 indicates areas that

would he targeted for drum excavation., ODrums that are removed from the
source areas would be staged for sampling and consolidation with similar
wastes, Drummed organic liquids would he consolidated for offsite treatment
and disposal. The liquids would he transported to a hazardous waste treat-
ment, storage and disposal (TSD) facility for incineration. Aqueous liquids
would be treated onsite hy the groundwater treatment facility. Any drums
containing solids, or having solid residues in them after liquids are removed

would bhe placed hack into the scurce areas.

40



LANCING MACHINE

TEMPORARY
COVER

2040877780 070805074 :’llltfl—If&lttltllillllllllll!l

ltlllllllIlllll’lllllrllllll ’

P22IPPIIIIIP, y 2 22822

PP202P290207 0 I R 'lllﬂl:lﬁll

LUTIIIIIIIPIINIIPIEI P4 prrs /vltlllll'lloltflvl WIPIIIIEIIIIY

VAR RNy T 2BTAIEIIIND,

g £2020222000002000020040027.
Z.

o} .
DRUMS
AT L L s
. . \ N VAN S
.‘o: / ° I 0
-.

SOIL
AMONGST y ;
DRUMS A

Z

BOTTOM OF FIGURE 6-1

SOURCE AREA
CONCEPTUAL OPERATION OF
DRUM LANCING

L:_\
ha



T FIGURE -2
AREAS TARGETED FOR DRUM EXCAVATION

BARREL MOUND AREA

LEGEND

EXTENT OF DRUM REMOVAL

- ORUM CONCENTRATIONS

SCATTERED ORUMS

/ AREA OF SIDE SLOPES
/ EXPECTED TO SE REMOVED
TO FACILUTATE ORUM REMOVAL

MAIN PIT AREA

T©
8
8

1 INCH = 100 FEET

W
to




6-7

6.1.8 Excavation of Wastes in Adjacent Areas

Contaminated surface soils and waste materials located away from the source
areas will be excavated and transported to the source areas. These materials
will be consolidated under a temporary cap for soil vapor extraction along
with trench excavation materials and other materials generated during imple-
mentation of the remedy., The greatest concentration of contaminated soils
and wastes away from the source areas occurs in the North Pit area, where

up to BO drums of wastes as well as contaminated soils are helieved to be
buried, and in the West and East Pond Areas {see Figure 1-2).

1f contaminated water or liquid wastes are encountered in these drums, they
will be treated in the groundwater treatment facility to surface water
discharge standards, or taken offsite for disposal, whichever {s appropriate.
The contaminated solids and soils will be remediated as part of the overall
remediation program, once they are placed within the source areas and capped.

6.1.9 Soil Vapor Extraction and Treatment

Soil vapor extraction would he conducted in the three main source areas as a
means to further capture and destroy the liquids present. Soil vapor
extraction is expected to remove a large volume of the highly toxic and mobile
volatile organic compounds present in the source areas. The soil vapor
extraction systems would consist of a network of extraction wells screened

in the contaminated (vadose) zone of the Main Pit/Barrel Mound and Sludge
Mound. The dual-purpose extraction wells installed to remove liquids would

be used as part of the vapor extraction system.

The liquids pumping operation is not expected to remove 100 percent of the
liquids present. Numerous field studies have shown that in excess of 40
percent of the availahle liquids may remain trapped in the unsaturated zone
following gravity drainage and pumping efforts, While not readily amenable
to pumping, these residual liquids are subject to further removal by vapor
extraction,

Soil vapor extraction works hy drawing air through areas containing contami-
nation therehy creating a vacuum in the source areas (see Figure 6-3).

This, in turn results in a high evaporation rate of volatile and semi-volatile
organic compounds, including significant quantities of toxic and carcinogenic
contaminants that are in contact with groundwater and atmosphere. Such
contaminants evaporate into the air drawn into the mounds. The contaminated
air is then axtracted through air extraction wells and is treated onsite to
destroy the .ontamination.

1f lancing - used, vapor extraction is also expected to remove a
significant uantity of the liquids that remain trapped in the drums.

1f there are pockets or low spots in the mounds between the liguid
extraction v 1ls, the vapor extraction process will further aid in the
removal of ~ juids that cannot migrate towards the extraction wells.

The air str. a and vapors removed hy the soil vapor extraction system will
he treated ing the Best Available Control Technology for thermal destruction

,
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of toxic vapors prior to discharge to the atmosphere. Vapors generated by
the groundwater treatment system will also be destroyed in this thermal
treatment system.

6.1.10 Source Area Capping

Two types of source area capping are planned for the site. A temporary

cover would be installed during remediation activities, and a permanent RCRA-
compliant cap would he installed once soil vapor extraction and liquid
extraction activities are complete. The temporary cover will consist of
compacted, minimum 1-foot thick, low-permeability soil with vegetation to
minimize erosion, Repairs will be made as needed to compensate for damage
from settlement and erosion.

Permanent RCRA-cap installation would he initiated once the drummed tiquids
are removed, soil vapor extraction has bheen completed, and the liquid extrac-
tion wells have heen decomissioned. The cap will be location over the Main
Pit, Barrel Mound and Sludge Mound areas as illustrated in Figure 6-4,

Section 6.2 Groundwater Remediation Objectives and Alternative
Groundwater Components

In addition to the new components considered for Source Control, remedial
alternatives for contaminated groundwater were developed and described in
detail as part of the Management of Migration Operable Unit RI/FS reports.
A1l alternatives were developed assuming some form of concurrent Source
Control remedial action. The alternatives were developed in light of the
overall goal of restoring groundwater to its beneficial use within a reason-
ahle timeframe.

Consideration of the hydrology and contamination of the bedrock aquifer at
the site has led to the conclusion that restoration of bedrock groundwater
underneath the source areas is technically impractical over a reasonable

time period {a few decades). This conclusion is supported hy the fact the
some D-NAPL has escaped from the source areas and will continue to serve as
as source for dissolved contaminants in groundwater, Also, some contaminants
have diffused into dead-end cracks and fine-grained pores in the rock matrix;
those materials will take a relatively long time to diffuse out of the

pores and cracks during an active or passive restoration program, In view

of these facts, the most evfective way to address groundwater contamination
onsite is through various ~ontainment efforts designed to control the spread
of groundwater plumes and  -otect downgradient areas from future plume
migration. Such efforts w 11 be significantly aided hy source control
actions that in a timely manner permanently reduce the potent source liquids
which continue to load the groundwater system with contaminants., Conseguently,
component alternatives wer screened and refined based on their effectiveness
in meeting the following ¢ jectives:

n intercept and captu @ groundwater that is migrating towards the
alluvial aguifer an the east farm ponds, thereby protecting
offsite areas from Jture contaminant impacts, and commencing
the process of natu i1 restoration in the alluvial system;

- - 45
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o monitor and control contaminated groundwater discharge to torth
Criner Creek to assure that Oklahoma Water Quality Standards for
North Criner Creek and Criner Creek are met; and

o prevent domestic and agricultural use of contaminated groundwater
through continued supply of alternate water to affected residents,

In view of these objectives, ERM-Southwest, on behalf of the HSC (and
pursuant to a partial Consent Decree with EPA) developed and evaluated 21
remedial action alternatives by combining 6 remedy elements (see Table 6-1).
Details of this analysis is presented in the Management of Migration FS.

A1l of the initial alternatives developed included groundwater and surface
water monitoring, as well as actions to minimize runoff from the source
areas, Al) alternatives relied on institutional controls (such as deed
restrictions) to prevent the use of potentially contaminated groundwater

as a drinking water supply. The alternatives also included continued
operation of alternate water supplies to nearby residents.

Screening of these alternatives was conducted in the FS based on effectiveness
in containing and capturing contamination, and cost. Six groundwater alter-
natives were retafned after this screening for detailed analysis, and were
summarized below:

Alternative Description
A No Action

8 Primary Controls - institutional controls on groundwater
use, maintenance of alternate water supplies, and surface
water controls to limit the discharge of contaminated
groundwater to surface water.

c Alternative B and Alluvial Recovery - groundwater recovery
from the North Criner Creek alluvium using a well network
or interceptor trench system {see Figure 6-5)

£ Alternative B and Alluvial, South Pond and Southeast
Area Recovery - groundwater recovery from the North
Criner Creek alluvium, from bedrock southwest of the
Main Pit, Barrel Mound and Sludge Mound, and from
bedrock east and southeast of these three source areas
(see Figure 6-6) using a well network or interceptor
trench system

K Alternative B and South Pond Area Recovery - groundwater
recovery from bedrock uthwest of the three main source
areas using a well network or trench system, with the
the option of a local t-off wall along the site fence
houndary in place of a umher of recovery wells

N Alternative B and Main 3Source Area Recovery - groundwater
recovery associated wi 1 source control measures using
a well network.
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Alternative E (illustrated in Figure 6-6) involves the recovery of contaminated
groundwater in the southwest alluvial area of North Criner Creek and onsite
groundwater recovery west, south, and east of the main source areas. Alter-
native £ has heen modified and includes two groundwater components., The
onsite interceptor system is known as the V-Shaped Trench., The southwest
interceptor system is known as the Southwest Interceptor Trench. Both the
V-shaped and Southwest interceptor trenches would he capahle, in combination
with Source Control components of the comprehensive remedy, of modifying
groundwater gradients at the site so as to contain and capture groundwater

and D-NAPL migrating from the source areas and off the site.

A third trench, known as the U-Shaped Trench, was considered by EPA during

the development of groundwater alternatives in order to prevent uncontaminated
groundwater in the vicinity of the Main Pit/Barrel Mound from coming into

contact with the source waste materials during remediation, as well as to support
source liquids removal operations by intercepting lateral seepage that may

ensue from the source areas.

These three recovery systems could be installed at the site to capture
contaminated groundwater migrating towards the alluvium and the east farm
ponds, provided Source Control measures are also instituted. Collected
groundwater from any or all of these systems would be treated onsite

to discharge standards hefore discharge to North Criner Creek. These
collection systems are illustrated in Figure 6-7 and each is further described
helow:

6.2.1 U-shaped Trench

The first trench, known as the U-shaped trench, would intercept shallow
seepage issuing laterally from the Barrel Mound and the Main Pit and to
collect contaminated groundwater from Stratum 1 in the vicinity of the
Barrel Mound and Main Pit,

6§.2.2 V-shaped Trerch

The V-shaped trench would intercept and collect contaminated groundwater
from all bhedrock zones existing ahove Stratum IV, The trench will be
located so that groundwater caontaminants altready migrating eastward
towards the east farm ponds will be captured by the trench, negating the
need for additional gorundwater recovery measures east and southeast of
the trench,

6.2.3 Southwest Interceptor Trench

The Southwest Interceptor Trench is to intercept and collect contaminated
hedrock system groundwater prior to its natuyral discharge to the offsite
alluvial aquifer along North Criner Creek., The trench will extend to Stratum
IV and will collect contaminated groundwater from all bedrc.«< zones above
Stratum IV, A system of extraction wells could be used as an alternative

to the Southwest Interceptor Trench provided they are equally effective at
intercepting and collecting contaminated groundwater.

to
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6.2.4 Ground Water Treatment System

An onsite_ treatment plant would he provided to treat collected groundwater
and surface water. The plant would bhe sized to handle flows from the
groundwater collection trenches and the surface water collection system,
The plant incorporates appropriate treatment processes to handle bhoth
organic and inorganic contaminants as necessary.

Following treatment, the plant would discharge to North Criner Creek. The
plant would he designed to meet the applicable discharge requirements set hy
the Oklahoma Water Resources Board and the Oklahoma State Department of
Health,

6.2.5 Alluvial Ground Water Restoration

Contaminants already present in the alluvial aquifer would be allowed to
dissipate by natural dilution, hiodegradation, and flushing. Future
contaminant inputs to the aquifer will be abated by the trenches and the
Source Control elements presented ahove to allow restoration to Maximum
Contaminant Levels in the North Criner Creek alluvium, If allyvial
monitoring reveals that estimated natural restoration time and plume
dilution rates are not heing met, then active restoration would be
implemented. An increase in contaminant concentrations in the alluvium
after trench installation and pumping, or a decline in the mass of
contaminants of less than 40 percent in 10 years, would trigger active
restoration in the alluvium,

6.3 Monitoring and Support Components

6.3.1 Remedial Support Facilities

Several components are needed to support the implementation of the remedy.
These site control facilities consist of a command post, medical services
station, close support analytical lahoratory, sanitary facility, equipment
maintenance shop, decontamination factilities for both equipment and
personnel, and a supply center, gate guard, and communication center,

6.3.2 Institutional Controls

Institutional controls, including fencing, deed restrictions, and
maintenance of the availability of an alternate water supply system would
he implemented to restrict access to the site and contaminated groundwater,

6.3.3 Surface Water Contro?s'

During implementation of the remedy, surface water drainage from the sourc
areas would he collected as needed, Berms would he constructed to divert
uncontaminated runoff water away from the working area to minimize the
generation of contaminated water, A retention pond would be used to colle.t
and store surface water prior to treatment., A Treated Water Retention Por
would alsc be used to store treated groundwater prior to discharge to the

surface drainage system for North Criner Creek.



Once the temporary cover is in place and the remedy has been implemented,
surface water control and treatment would not be necessary. The diversions
would be maintained over the life of the remedy as a means to control
erosion of the cover,

6.3.4 Remedial Monitoring

A monitoring program would bhe instituted as part of the remedy to verify
that the migration of contaminants has been halted. Streamwater in North
Criner Creek would be monitored periodically for an indefinite future time
to provide assurance that surface water discharge limits are not being
exceeded downstream.

A line of monitoring wells at the downstream end of the alluvial
contamination plume would be used to provide assurance that the plume is not
expanding downgradient in the alluvial aquifer above acceptable levels.

The quantity and quality of liquids collected from the trenches would also
be monitored. The effectiveness of the trenches in maintaining the desired
hydraulic gradients and capture zones will he monitored hy a serias of
piezometers positioned along lines perpendicular to the orientation of the
trenches.

Bedrock groundwater monitoring wells (both new and existing) would be used
to further verify the effectiveness of the trenches in controlling the
spread of contaminated ground water.

The cap will also he monitored periodically to assure that differential
settlement or erosion processes are not compromising the integrity of the
caps.

Monitoring would he used to verify that the quality of downstream water
resources is not being jeopardized during the natural restoration process.

Air quality would he monitored both onsite and at the site fenceline to
assure that both onsite action levels and Maximum Ambient Air Concentrations
are heing met during remedy implementation,

6.4 Comprehensive Alternatives

From all of the components described in Sections 6.1, 6.2 and 6.3,

three comprehensive remedial alternatives were assembled for consideration.
These three alternatives, the Revised EPA Remedy, the Partially Revised EPA
Remedy, and the HSC Remedy are described below and in Tahle 6-2.

r ¢
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6.4.1 Common Elements

Certain of the components from Section 6.1 are included in all three of the
comprehensive alternatives. These are Institutional Controls (6.3.2),
Surface Water Controls (6.3.3), Remedial Monitoring (6.3.4), and Remedial
Support Facilities (6.3.1)

6.4.2 Revised EPA Remedy

The Revised EPA Remedy is a new source control remedy comhined with ground-
water collection and treatment, This remedy would remove a suhstantial
portion of the liquid wastes, including many highly toxic and mohile
volatile arganic compounds, from source areas, therehy reducing the volume,
toxicity and mobility of -hazardous substances at the site, It calls for:

Liqutd Extraction Wells (6.1.5)

In-Place Orum Lancing (6.1.6)

Excavation of Wastes in Adjacent Areas (6.1.8)
Sofl vapor Extraction and Treatment (6.1.9)
Source Area Capping {6.10)

U-shaped Trench (6.2.1)

¥-shaped Trench (6.2.2)

Southwest Interceptor Trench (6.2.3)
Groundwater Treatment (6.2.4)

Alluvial Groundwater Restoration (6.2.5)

6.4.3 Partially Revised EPA Remedy

This remedy is essentially the same as the Revised EPA Remedy except that
the buried drum concentrations in the Main Pit and Barrel Mound would be
excavated (6.1.7) rather than lanced, and the U-shaped trench would not he
needed, The use of excavation assures that all drummed liquids are removed
and eliminates the short-term introduction of additional free liquids to
the vadose zone resulting form lancing.

6.3.4 The HSC Remedy

This remedy is described in the Remedy Status Report which the HSC filed
with the Federal District court in Oklahoma City on June 30, 1989 and described

in

greater detail in the HSC's Preliminary Design Report dated Qctober 12,

1989, and also filed with the Court. It includes the following elements:

Liquid Extraction Wells (6.1.%)

V-shaped Trench (6.2.2)

Southwest Interceptor Trench (6.2.3)
Excavation of Wastes in Adjacent Areas {6.1.8)
Groundwater Treatment (6.2.4)

Alluvial Ground Water Restoration (6.2.5)

The HSC Remedy also includes capping of the three main source areas, but
with a less effective cap than that proposed in the EPA remedies. The HSC
cap does not meet RCRA requirements.



TABLE 6-2

HARDAGE SITE
COMPARISON OF ALTERNATIVES
REVISED EPA PARTIALLY REVISED
HSC REMEDY REMEDY EPA ReMEDY
SOURCE CONTROL
Excovation of Drums X
Liquid Extraction Wells 2 2 x
Drum Loncing 4
U-Shaped Trench
Soil Vapor Extraction x b 3
Consolidation & Cap-
ping x x 4
GROUNDWATER
V-Shaped Trench % » x
Alluvicl Recovery % x x
Common Groundwater
Elements x x x
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The HSC remedy does not contain the following Source Control components
integral to hoth of the EPA remedies:

- Drum Excavation (6.1.7)

- Soil Vapor Extraction and Treatment (6.1.9)

- In-Place Drum Lancing (6.1.6) & U-shaped Trench (6.2.1)
{in Revised Remedy)

A comparative analysis of each of these remedies is the subject of Section 7.



7.0 Comparative Anaysis

The remedial alternatives descrihed in Section 6 have heen assessed in
Tight of criteria defined in CERCLA Section 121. This Section of CERCLA
specifies that remedial actions must:

- Be protective of human health and the environment;
- Attain applicable or relevant and appropriate requirements (ARARs);
- Be cost-effective;

- Utilize permanent solutions and alternative treatment technologies or
resource recovery technologies to the maximum extent practicahle;

- Satisfy the preference for treatment that reduces volume, toxicity, or
mobiiity as a principal element or provide an explanation in the ROD as to
why it does not.

In addition, CERCLA places an emphasis on evaluating long-term effectiveness
and related considerations for each of the alternative remedial actions
(§121(b)(1)(A}). These statutory considerations include:

A) the long-term uncertainties associated with land disposal;

B) the goals, ohjectives, and requirements of the Solid Waste Disposal Act
{i.e., RCRA)

C) the persistence, toxicity, and mobhility of hazardous substances and
their constituents, and their propensity to bicaccumulate;

D} short- and long-term potential for adverse health effects from human
exposure;

£) long-term maintenance costs;

F) the potential for future remedial action costs if the alternative
remedial action in question were to fail; and

G) the potential threat to human health and the environment associated
with excavation, transportation, and redisposal or containment.

Nine evaluation criteria have been developed to address the CERCLA
requirements and considerations )isted ahove, and to address the additiona)
technical and policy considerations that have praven to he important for
selecting among remedial alternatives. These nine criteria are discussed

in a memorandum entitled "Interim Guidance on Superfund Selection of Remedy”
from J, Winston Porter, Assistant Administrator dated December 24, 1986,

The nine criteria are organized into three groups:

Threshold Criteria:

1. Overall protection of human health and the environment;

J

- - od
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2. Compliance with applicable or relevant and appropriate requirements (ARARs):
Primary Balancing Criteria:

3. Long-term effectiveness and permanence;

4. Reduction of volume, toxicity and mobility through treatment;

5. Short-term effectiveness;

6. Implementability;

7. Cost

Modifying Criteria:

8. State acceptance;

9. Community acceptance,

If an alternative satisfies the threshold criterfa, it ts eligible for
further analysis under the Primarv Balancing criteria, The comparison of
alternatives is given bhelow as well as in Table 7-1. This comparative
analysis provides the basis for EPA preference for the EPA excavation
remedy.

7.1 Overall Protection of Human Health and the Environment:

The EPA excavation remedy provides the most overall protection of human

and the environment. Both the EPA remedies provide short-term protection
through the provision of alternate water supply the maintenance of site
security, and land use controls to prevent exposure to contaminated
groundwater, Although the EPA excavation remedy involves certain additional
short-term risks in implementation, these risks can he significantly reduced
or eliminated, primarily through controls on the emission of vapors and

dust during excavation.

The EPA remedies provide long-term protection through the removal of a
substantial volume the most highly toxic and mohile contaminants present
in the source areas. The EPA excavation remedy is more effective in the
removal of these contaminants than the £PA lancing remedy., Further long-
term protection is provided by continued monitoring to assure that the
remedy components continue to function as expected.

The HSC remedy provides the least overall protection of human health and
the environment, particularly over the long-term, It would leave a large
volume of untreated, toxic and mobile compounds, hoth in huried drums and
in source area soils., These contaminants would pose a continuing threat
threat to human health and the environment, The HSC remedy does not
address the liquids from the source areas until they have migrated to the
interceptor trenches. This process will take a long period of time,
resulting fn considerahle uncertainty. The HSC remedy also relies on
institutiona) controls to limit exposure to contaminated groundwater and
surface water, The long-term maintenance of institutional controls

- - 60



Table 7-1

COMPARISON SUMMARY ACCORDING TO STATUTORY CRITERIA

Overall Protection of Human Health and the Eavironment

HSC's Remedy

Leaves drummed and edsorbed
wastes/contaminants in the Sludge
Mound and Main Pit/Barrel
Mound resulting in long-term
presence of contaminant sources
onsite. More specifically, drums
will corrode over time releasing
their contents, and
vadose/adsorbed  contaminants
would remain as & source of
contamination.

Downward and horizontal

migration of contaminants from -

sources left in place poses long-
term risks (100s of years) which
will need to be monitored.

Requires increased reliance on
institutional controls.
Releases to air will also occur to

a greater extent over the long
term.

EPA’s Remedy
With Lancing

EPA’s Remedy
With Excavation

Reduces the magnitude of long-
term risks to human health and
the environment.

Removes a significant mass of
contaminants from the
environment (drums, soils in Main
Pit/Barrel Mound and Sludge
Mound) through the use of soil
vapor extraction (SVE) enhanced
by lancing, and liquid extraction
wells.

Meets statutory preference for
utilizing treatment technology
which permanently reduces the
source term. Minimizes the
volume/mass of contaminants
subject to Jlong-term
storage/monitoring.

Reduces the potential for
contaminants being released from
sources, migrating away f{rom
sources, and escaping from cown-
gradient collection areas and
offsite.

Reduces the magnitude of long-
term risks to human heaith and
the environment.

Removes a significant mass of
contaminants from the
environment (drums, soils in Main
Pit/Barrel Mound and Sludge
Mound) through the use of SVE
combined with removal of liquids
by drum excavation and extraction
wells.

Meets statutory preference for
utilizing treatment technology
that permanently reduces the
source term. Minimizes the
volume/mass of contaminants
subject to long-term
storage/monitoring.

Reduces the  potential  for
contaminants heing released from
sources, migrating away from
sources, and escaping from down-
gradient collection areas and
offsite.

-
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Table 7-1

Will need to meet surface water
discharge standards.

Would not meet requirements of
RCRA for unit closure as a
hazardous waste management
unit (eg., would allow migration
between source areas and V-
Shaped Trench).

Will nced 1o meet surface water
discharge standards.

Can be designed to work with
best available control technology
BACT) for air treatment
gtcchnology ARAR).

These alternatives involve SVE
and the collection of vapors and
treatment. Treatment will meet
ARARs contained in the
Oklahoma 3.8 regulations that
allow for maximum ambient air
concentration (MAAC)
exceedances as long as monitoring
and risk assessments assure safety.

{Continved)
. Compliance With ARARs
EPA’s Remedy EPA’s Remedy
HSC’s Remedy With Lancing With Excavation

Will need to meet surface water
discharge standards.

Can be designed to work with
BACT for air treatment
(technology ARAR)

These alternatives involve SVE
and the collection of vapors and
treatment. Treatment will meet
ARARs contained in the
Oklahoma 3.8 regulations that
allow for MAAC exceedances as
long as monitoring and risk
assessments assure safety.

-
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Long-Term Effectiveness

Table 7-!
(Continued)

HSC's Remedy

EPA’s Remedy
With Lancing

EPA’s Remedy
With Excavation

The remaining sources of risk
and the magnitude of the residual
risk will be greater because the
HSC's remedy does not remove
the mass of contaminants that the
EPA’s remedy does.

It is unlikely that the V-Shaped
Trench will meet its intended
objectives of intercepting and
removing DNAPLS from the
Main Pit and Barrel Mound.

Would require very long-term
indefinite) operation of the V-
haped Trench and the liquid
extraction wells to remove liquids
from the Main Pit/Barrel Mound.

» Provides for greater long-term

cffectiveness by removing a
significant mass of contaminants
and thercfore decrecases the
magnitude of the residual risk.

The degree of long-term
management necessary will be
minimized because contaminants
arc removed and treated.

SVE is a treatment technology
that permanently removes
contaminants from the Main
Pit/Barrel Mound and Sludge
Mound, resulting in a reduced
waste mass and reduced source
of contaminants to groundwater
and air.

Provides for greater long-term
cffectiveness fremoving a
significant mass of contaminants
and thercfore deccreases the
magnitude of the residual risk.

The degree of long-term
management necessary will be
minimized because contaminants
are removed and treated.

SVE is a treatment technology
that permanently remaves
contaminants from the Main
Pit/Barrel Mound and Sludge
Mound, resulting in a reduced
waste mass and reduced source
of contaminants to groundwater
and air.

Excavation is a treatment
technology that directly removes
contaminants from the Main
Pit/Barrel Mound and further
reduces the aaste » e
for contaminated migration.
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Table -1
(Continued)

Reduction of toxicity, mobitity, or volume through trestment

HSC's Remedy

Does not treat souvrces at the site
to the maximum extent possible
and, therefore, does not reduce
the same volume of contaminants
that the EPA’s remedy does,

The mobility of the contaminants
that are not treated will increase
with time as the drums corrode
and release liquids.

Does not satisfy the statutory
preference for trestment as a
principal clement of the remedy.

Allows mobility between the
three source areas and the V-
Shaped Trench, whercas EPA's
remedy prevents this.

EPA’s Remedy
With Lancing

EPA’s Remedy
With Excavation

Treatment-based remedy that
addresses each of the sources and
media at the site.

Removal and destruction of
contaminants is irreversible.

Satisfies the statutory preference
for treatment as a principal
clement of a remedy.

The volatiles removed via soil
vapor extraction are among the
most toxic at the site and,
therefore, a significant reduction
in toxicity is provided and hence
residual risk to human hesith and
the environment.

Lancing with liquids extraction
removes  toxic and  hazardous
wastes from the site.

Treatment-based remedy that
addresses cach of the sources and
media at the site.

Removal and destruction of
contaminants is irreversible.

Satisfies the statutory preference
for treatment as a principal
clement of a remedy.

The volatiles removed via soil
vapor exiraction are among the
most toxic at the site and,
therefore, a significant reduction
in toxicity is provided and hence
residual risk to human health and
the environment,

Excavation further removes toxic
hazardous wastes from the site.

-
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. Short-Term Effectiveness

Table 7.1
(Continued)

HSC's Remedy

Vapors currently dispersit g into
the atmosphere at the site will be
reduced by capping.

Impacts on community during
remediations will be minimal

Vapors from liquid extraction and
temporary onsite storage will be
controlled.

Vapors from  groundwater
treatment  will be controlled
through BACT.

EPA’s Remedy
With Lancing

Area residents will be protected
from contaminant releases by
treating SVE air stream with
catalytic oxidation.

Impacts on community during
implementation will be minimal.

Controlled or remote lancing will
be used if worker risks during
lancing are unacceptable.

Vagm will be produced from
SVE and treated onsite to meet
ARARs. In the event that
MAACs, are exceeded,
ganicularly during early periods of
VE operation, levels will be
monitored continuously at the
fence lines and stack, and releases
minimized through pilot testing
during design implementation.

Controlled lancing, but untested
here.

EPA’s Remedy
With Excavation

Area residen's will be protected
from contaminant relecases by
treating SVE air stream with
catalytic oxidation.

Impacts on community during
excavation will be evident but
controllable.

Vapors will be produced from
SVE and trcated onsite to meet
ARARs. In the ecvent that
MAAC:s are exceeded, particularly
during carly periods of SVE
operation, levels will be monitored
continuously at the fence lines
and stack, and refeases minimized
thiough g vee. g dutin,
implementation.

~

Proven technology, controlled
risks.



5. Short-Term Effectiveness (continued)

Table 7-1
(Continued)

HSC's Remedy

EPA’s Remedy
With Lancing

EPA’s Remedy
With Excavation

Vapors from liquid extraction and
temporary onsite storage will be
controlled (treated).

Risk exists from the mixing of
incompatible wastes

+ Vapors from excavation and
temporary onsite storage of liquid
wastes will be controlled (treated).

-
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Implementability

Table 7-1
(Continuved)

HSC's Remedy

Technologies and technology
components are implementable.

EPA’s Remedy
With Lancing

EPA's Remedy
With Excavation

SVE systems have been
constructed  and  successfully
operated at sites with similar
characteristics.

Lancing has been demonstrated in
the field, except at a hazardous
waste site.

Trenching, capping, liquids
extraction, water treatment, and
air  treatment are  proven
technologies.

SVE systems have bheen
constructed and  successfully
operated at sites with similar
characteristics.

Trenching, capping, liquids
extraction, water treatment, and
air treatmenmt are  proven
technologies.

Excavation of drummed wastes
has been successfully completed at
other hazardous waste sites.

-
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. Costs

Table 7-}
{(Continued)

HSC's Remedy

Capital Cost = $26.88 -
$40.32 miltion

Annual O&M = $720,000 -
$960,000

30-year Present Worth =
$36.4 million - $54.6 million

EPA’s Remedy
With Lancing

Capital Cost = $43.9 million
Annual O&M = $1.4 million

30-ycar Present Worth =
$58.9 million

EPA’s Remedy
With Extraction

~ Capital Cost = $48.6 million
» Annual O&M = $1.3 million

* 30-year Present Worth =
$62.9 million

-
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Table 7-1
{Continued)

8. State Acceptance

HSC's Remedy

* Components are acceptahle, but

State would prefer more removal,

* State supports common remedy
elements.

EPA's Remedy
With Lancing

EPA's Remedy
With Excavation

State supports all ground *
water removal and treat-
ment elements.

State supports common remedy *
elements,

State has concerns regarding *
safety of drum lancing and
risk to workers and the
public,

State supports liquid *
extraction, excavation of
adjacent areas, capping,

and soil vapor extraction,

State supports all ground
water removal and treatment
elements.

State supports common remedy
elements.

State has concerns regarding
safety of excavation and risk
to workers and the public,

State supports 1iquid extraction
excavation of adjacent areas,
capping, and sofl vapor
extraction,

-
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Tahle 7-1
(Cont inued)

9.

Community Acceptance

HSC's Remedy

EPA's Remedy
With Lancing

EPA's Remedy
With Excavation

+*

Commynity prefers more
removal and destruction of
contaminant sources.

Community supports addi-
tional removal and
destruction in the EPA
remedy,

*

Community supports additional
removal and destruciton in
the ZPA remedy.



resylts in further uncertainty.

The EPA remedies take a more direct approach to protection of human health

and the environment. The first element of this is the removal of contaminants
from the source arceas and destroying them. By removing and destroying the
contamination at the source, any uncertainties as to their future threat are
minimized.

The threat to human health and the environment is most acute from those wastes
which migrate the easiest and by those which are known or suspected to cause
cancer. The EPA remedies both protect human health and the environment through
the rapid removal and destruction of those contaminants that are the most
mobile and carcinngenic. Both minimize contaminant migration through the
elimination of contaminants at the source not only through removal of

liquids through extraction wells and either excavation or lancing of drums,
but have the added protection of soil vapor extraction (SVE). The SVE

system is predicted to remove 93% of the volatile, carcinogenic wastes from
the source areas. When they are destroyed following their removal the threat
from these contaminants will have been eliminated. In addition to controlling
the contamination at the source, the EPA remedies alsoc protect against

those contaminants which remain through the groundwater recovery trenches

and elimination of infiltration with a regulatorily compliant cap.

Therefore, the EPA remedies have the multiple protection of extensive

removal and destruction of the contaminant sources combined with a ground-
water collection and treatment system to capture any residual contamination.
The primary element of the HSC remedy, on the other hand, is groundwater
capture and treatment alone.

In terms of two EPA proposals, the comparison is hasically between the
excavation of the buried drums or lancing them in association with the U-
shaped trench. Both activities have elements of risk associated with
implementation, but the risk associated with excavation of the drums is
less than that of lancing as discussed in Sections 6,1.6 and 6.1.7. .
Therefore the comhined remedy retaining excavation of the drums is overall,

more protective,



7.2 Compliance with ARARS:

Section 121 of CERCLA provides that, except under certain narrow
exemptions, remedial actions shall comply with Federal and State laws that
are legally applicable or relevant and appropriate to the contaminants and
circumstances of the site. The process hy which potential ARARs are
identified, screened, and analyzed to determine if they actually are ARARs
is described in "CERCLA Compliance with Other Laws Manuyal™ (EPA 1988a).
The alternatives described in Section 6.4 are hroken down below into
remedial elements to facilitate the analysis:

ARARs may he identified in three general classes:

1. chemical specific - for example, a drinking water "MCL" defines a
maximum acceptable concentration for drinking water;

2. action specific - for example, a landfill huilt to accept hazardous
wastes would have to meet RCRA 264, Suhpart N regula-
tions and assoctated requirements on design of the
landfill;

3. location specific - for example., the hazardous waste landfill describad
abave could not be built on a flood plain.

Key among those ARARs, shown in more detail in Appendix A, are the chemical
specific drinking water requirements or Maximum Contaminant Levels (MCLs)
established under the Safe Drinking Water Act, and the requirements under
the Resource Conservation and Recovery Act (RCRA) which relate to the
construction of hazardous waste facilities and their closure., Table 4-2
gives the chemical specific MCLs that would apply to those contaminants

that have already migrated into the North Criner Creek alluvium., None of
the alternatives would result in rapid restoration of the groundwater onsite
to drinking water standards. However, the two EPA remedies would accomplish
this goal more rapidly than the HSC through the elimination of contaminant
sources. The HSC remedy would also fail to meet the RCRA requirements for
its cap. The RCRA requirements for the construction of caps are very specific
and the HSC cap does not meet them. The cap proposed under the EPA remedies

would meet these requirements.
7.3 Long-term Effectiveness and Permenance

Both of the EPA remedies emphasize recovery and destruction of the
contamination at the source. Through the removal Jf the liquids still
contained in the drums, and of contaminants in the contaminated soils and
sludges through soil vapor extraction, direct elirination of contaminants
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at their source is achieved. These contaminants are then destroyed through
treatment. [t is through this early removal of the contaminants at their
source that the EPA alternatives are superior to the HSC alternative. Long-
term effectiveness is dependent upon the performance of the alternative

over time, This long-term effectiveness is best enhanced through the
elimination of uncertainties associated with an alternative, The greatest
uncertainty with these alternatives is the potential for long-term
migration of contaminants out of the source areas. The uncertainty of the
capture of migrating contaminants by the groundwater trenches will always
remain and will grow as the time of operation needed for those trenches
increases. The EPA remedies effectively address these uncertainties through
the elimination of contaminants at the source. Once the contaminants are
removed and destroyed the uncertainty is eliminated. Moreover, the
uncertainty as to long-term effectiveness of the groundwater capture and
treatment systems is also reduced hy the elimination of contaminants at the
source. [f the magnitude of the sources of the migrating contaminants is
reduced, then any future risk of their movement through or around the
capture and treatment system is also reduced as is the time of operation of
the trenches.

The HSC remedy would do considerably less than the EPA remedy ta remove
contaminants at the source and would allow their continued migration for an
undetermined amount of time, By allowing contaminants to remain in place
for a longer period, the HSC remedy is less effective over the long-term
than either of the EPA remedies. This {s shown through the compound
uncertainties associated with the HSC alternative., The first of these is
uncertain length of operation of the HSC alternative due to remaining
contaminant sources. Added to this uncertainty are those of the ability to
maintain the system over this length of time and the increased opportunity
for contaminants to escape over this period.

7.4 Reduction of Volume, TJoxicity or Mobility

CERCLA states, in section 121(a)(1l), a clear preference for remedies which
reduce the volume, toxicity, and mobility of waste. The EPA remedies

would both reduce the mohility and volume of the contaminants through their
removal and destruction at the source. The soil vapor extraction, more-
over, would remove the most highly mohile volatile organic compounds from
the soils of the source areas. The HSC remedy allows hoth greater mobility
and volumes of waste since the HSC alternative would only recover the
contaminants that enter the two HSC interceptor trenches. Waiting for the
wastes to migrate to the trenches allows for a greater volume of contaminated
material as the contamination spreads to greater amounts of groundwater

and soils as 1t migrates. The mohility of the wastes is also greater in
the HSC remedy than in the EPA remedies as it allows the wastes to migrate
and become more dilute rather than taking the more efficient approach of
capturing them and destroying them in cancentrated form in the source

areas.

'«3
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The treatment of source areas with soil vapor extraction would remove a large
portion of the carcinogenic compounds in those areas and destroy them therehy
reducing the toxicity of the contaminants rapidly, Again, the HSC relies on
all contaminants to enter their collection systems, As for volume of contami-
nants, the EPA remedies, by eliminating contamination at the source, would
directly reduce contamination through the recovery and destruction of
contaminants and would reduce the future volume of contaminated material by
eliminating the migration of these (contaminants and their subsequent
contamination of soil and groundwater as they spread). The HSC remedy would
allow the migration of contaminants out of the source areas not only

further contaminating the groundwater and soils between the source areas

and the collection trenches, hut increasing the potential for the escape of
contamination hoth vertically and horizontally either under or argund the
control systems.

7.5 Short-term Effectiveness

The short-term effectiveness for the HSC remedy would he higher than that
for either EPA remedy as, since nothing would he done about the
contamination at the source, there would bhe none of the attendant risks of
taking action. It should he noted, however, that the short-term risks of
taking action can he addressed through use of appropriate safety and
engineering methods.

Both EPA remedies pose certain short-term risks. If the drums in source
areas are excavated, then the soils around the drums will be disturbed and
exposed to air, This creates an opportunity for volatilization of
contaminante. The risks associated with excavation and lancing of drums
have been examined. The risks to onsite workers are related to the
excavation and handling of the waste drums and the surrounding materials,
Drum excavation has heen successfully implemented at a number of hazardous
waste sites (see Table 7-2) and the effects are known. Exposure of site
workers to hazardous substances and situations during the implementation of
either EPA remedy can be minimized or prevented with well-planned and
implemented personnel training programs, the supply and utilization of the
appropriate safety and personal protection equipment and the development
and use of an effective site safety plan.

The risk to individuals offsite has also heen examined, The primary risk to
those offsite comes from release of volatile chemicals or contaminated dust
from the site, This contamination could reach individuals through two primary
pathways, inhalation of volatile chemicals or consumption of heef and milk
from livestock maintained in the area. The total extra lifetime human

cancer risk from ingestion of beef and milk is estimated to he seven in ten
million. This also assumes, conservatively, that the ten million

individuals exprsed obtain 100% of their heef and milk from the effected area.
More realistic stimates of exposure and ingestion would reduce the seven
extra cancer ri . in ten million exposures even further,

»’».
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SELECTED HAZARDOUS WASTY SITE HISTORIES - DRUM REMOVALS

TABLE 7-2
BIE NAME/ DOURCEOF | NUMBEROF | DATE DRUMS -
LOCATION INFORMATION | DRUMS REMOVED| REMOVED RE_EVANT COMMENTS
Demode Site Paul Gauthier 4,500 1979-80 No reported sccidents to onsite workers.
Rose Township o8ac Druma contained PCB & other wastes.
MI Michigan DNR
(617) 3788427
Springfisld Township Paul Geuthier 1,500 1979-80 No reported accidents to onsite workers.
Ml 08C Drums contained PCB & other wastes.
Michigan DNR
(517) 3783427
Cilson Rd./Sylvester/ Chet Janowskd 1,900 1980 No reported sccidents to onaita workers.
Nashuas Site RPM Drums removed from surface of vite.
NH Region 1
(617) 5739623
Piccolo Farm EPA Record of 30,000 1960 Drume contained PCB’e and VOC's.
Ri Decision
Gooss Parm EPA Record of 5,000 1980 Drums 10 o 40 yoars old.
NJ Decision
Enterprise Ave EPA Record of 1,700 1982 No reported incidents.
Philadelphia Decision, and Age of drume estimated at 10 to 20 years. Mostly solvents,
PA Wait Graham, RPM rosing & resins. Bite removed from NPL.
EPA Region §
(218) 5972198
Taylor Burrough Pat Tan 1,200 1983 No reportad sccidents Lo onaita workers.
Scranton RPM Drume were remove fi >m site surface only. Half were
PA EPA Ragion 3 empty.
(216) 507 3184
Tower Chemical EPA Record of n” 1983 Drume 2 1o 32 years old.
Lake City Decision
FL




BELECTED HAZARDOUS WASTE SITR HISTORIES - DRUM REMOVALS
TABLE 7~2 (continued)

SITE NAME/ SOURCEOF | NUMBEROF |
LOCATION INFORMATION | DRUMB REMOVED| REMOVED RELEVANT COMMENTS
Cleve Reber PA d of 1,100 1683 More drume on sits 1o be removed.
LA Decision
Berlin Farro Pets Ollils 20,000+ 1984 No reported accidents to onsite workers.
M1 Michigan DNR Drume excavatad up to 22 it. Says drume have been
(517T)873-8174 removed st aver 300 sited in M1.
Byron/Johnson Salvage Bill Bolen 100 1908 No accidenta. ,
Byron, IL RPM Drums excavated and removed. Used bulldoser to remove
EPA Region & them from surface & ravines
(312) 35343146
Aberdeen Pesticide Dump Ned Joamsp | 190887 No accidents or injuries.
Absrdesn o8C Excavated to 10 ft.. Most drums empty when remaved.
SC EPA Ragion 4
(404) 347-3831
Denver-Arapahoe Chem EPA Record of 30,000 190887 Drums 8 to 10 ysars dld.
Waste Mgmt Pacility Decision
co
Bioecology Steve Veale 3,000 (eet.) 1987.98 No seridents related to drum removal operations.
Dellas RPM Lavel B & C. Excavated 85,000 cu. yards soil & debris
TX EPA Region & including buried drums (drums approx. 1 % of wasts).
(214) 855-6718
Lackawanna Refuse Bite Walter Oraham 8,000 1008 No reportad accidents to onsite workers.
Lackawanna City RPM Drums removed from stripmine landfill. None intact.
PA EPA Region 3 Excavated 30-38 ft. deep over § acre area.
(215) 507-2193
Zieman Grames Landfill Roas Powers 2200 1908 No reportad accidents to ensite workers.
Monros County o8cC Siow work. Leve! B. Excavated to € fA. with bulldoser
M1 ' EPA Region 8 & grappler
(313) 6763178

« -
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BELECTED HAZARDOUS WASTE SITE HISTORIES - DRUM REMOVALS

TABLE 7-2 (continued)
SITE NAME/ SBOURCEOF | NUMBEROF | DATE DRUMS
LOCATION INFORMATION | DRUMA RRMOVED REMOVED RELEVANT COMMENTS
Syntex Landfill Gary Kaufman 18,000 1908 No reported nccidents to onsite vorker-
Lyone, CO Env. Engineer USPCI excavated 28,000 tons of cortai.unatel sw! . i
Syntax 16,000 druma of contaminated wustes which were sent
(503) 9388430 off-site for disposal and treatment. Drums 10 W 20
& years old or older.
Mark Davis
CO Geol. Burvey
(903) 868-2811
Great Lakes Container Paul Gauthier 60+ on-going No reported accidents to oneite workers.
Mi o8c Shallow operution (1 to 2R.).
Michigen DNR
(817) $73-8427
O'lmperic Drum Dump Romons Pessella 130 (ast.) 1008-87 No reported accidents to oneite workers.
Atlantic City RPM Excavated 3900 cu. yards of soil & drums.
NJ Ragion 2
(212) 284-821¢
Auburm Rd. Landfill Don Burger to be provided Major drum excavation closs to residential area.
NH O8C, Region 1 Buried 8t0 10
(617) 580-4360
Ottati Goss Don Buryer to be provided Drums excavated under U.S. EPA Emergency Response
NH 08C, Region 1 Cleanup Services Contract (ERCS).
(617) 860-4360
Davis Liquid Don Burger to be provided Drums escavated under ERCS.
R1 O8C, Region 1
(817) 8604360
Blosinski Landfi)t Walter Craham 50-80 a2 No reported accidents to onsite workers.
PA RPM Only surface drums & a tank truck were removed.
EPA Region 3
(216) 587-2193
_—

-



7-20

The total extra lifetime human cancer risk from inhalation of chemicals
released during excavation of the Barrel Mound and part of the Main Pit is
estimated to be one in ten million., The estimated risk from operating of
the SVE system is six in ten hillion.

The opportunity for volatilization can be reduced through using the smallest
possible working face and thereby limiting the contaminated materials exposed
to the air., Common sense precautions such as excavating during cooler
weather will also reduce volatilization. The use of volatilization control
techniques such as foam supressants can also he used.

Other short-term risks were also considered. The intermingling of the
drummed liquids can he lipited through the segregation of the drum contents
as they are removed. The short-term risks associated with the drum lancing
proposal include those associated with the physical puncturing of the drums
and of the mixing of the liquids after they are released hy the lancing.
The risks of lancing can be reduced through the use of controlled lancing.
The work would proceed gradually with the removal of liquids released as
rapidly as feasihle during the lancing., The lancing work could also bhe
done hy remote control to protect site workers., The risks of puncturing
the drums could be reduced through the use of non-sparking materials on the
lance points and through the use of carhon dioxide to eliminate the oxygen
supply through the lance hole if needed. It is important to note that there
is already extensive mixing of the source area liquids as evidenced hy the
amount of pooled liquids in the Barrel Mound. This would indicate that the
risks from further mixing are less than might otherwise he anticipated.

Of these two alternatives, excavation poses less of a short-term risk, It
allows greater control and observation of the haza-dous materials that are
disturbed,

7.6 Implementahility

The majority of all three alternatives use established technologies and
could be implemented. Only the lancing of drums has not been attempted at
a hazardous waste site. The lancing technique has heen demonstrated for
the puncturing of buried drums and has been used for other industrial
purposes, This one point leads to a slight preference for the EPA
excavation alternative and the HSC proposal over lancing for this criteria,

7.7 Cost

Because it is a less extensive remedy, the HSC remedy is cheaper than either
of the EPA remedies. It is important to rememher that the HSC proposal is

not an equally protective remedy when compared to the two EPA proposals.

The relative estimated costs for the three alternatives are: HSC $46 million,
EPA with excavation $63 million, and EPA with lancing $59 million. An
additional consideration is costs associated with remedy failure.
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With greater amounts of waste remaining in the source areas for a longer
period under the HSC remedy, the potential exists for greater costs should
additionat remedial work he required.

7.8 State and Community Acceptance

State comment on the proposed plan for remedial action can be found in the
transcript for the public meeting held on QOctober 26, 1989 and in their
letter of November 13, 1989, Basically the Oklahoma State Department of
Health as representative of the State of Oklahoma supports elements of
EPA's selected remedy including soil vapor extraction, but disagrees with
with the excavation or lancing of the drums in the source areas, and with
the use of catalytic oxidation as a thermal treatment.

Public comment expressed at the puhlic meeting showed a preference for
quicker action and for more permanent remediation. To quote one of the
Tocal residents who spoke at the public meeting,

"... Personally, I think that the way that some of the basic
ideas that you have got ahout addressing the cleanup of this
is good. I particularly like the idea of removing the drums.
When you start taking these materials out, when you remove
them from the site completely, it's the only way that you are
going to create any kind of confidence that you have really
cleaned it up.”

A,



8-1

SECTION 8: THE SELECTED REMEDY

Based upon consideration of the requirements of CERCLA as specified in
Section 7,0 of this document, the detailed analysis of the alternatives,

and State and public comments, EPA has determined that the Partially Revised
EPA Remedy involving the excavation of drums for liquids removal, is the
most appropriate remedy for the Hardage/Criner site near Criner, Oklahoma,

A schematic of the selected remedy is shown in Figure 8-1,

The first element of the selected remedy is the removal and destruction

of contaminants in the source areas. Free liquids within the three major
source areas, the Barrel Mound, Sludge Mound and Main Pit, would he removed
through extraction wells, Organic liquids would be transported offsite for
destruction and aqueous Yiquids treated onsite. Drum concentrations in the
Barrel Mound and Main Pit would be excavated. Liquids in the drums would be
removed and taken offsite for destruction., Solids would he restored to the
three main source areas.” Contamination from adjacent areas would be consoli-
dated into the three main source areas, These source areas would he treated
through soil vapor extraction (SVE) to remove contaminants. The resulting
SVE effluent contaminants would he destroyed onsite using thermal treatment.
It is this element of the recovery and destruction of the contamination at
its source that is missing from the HSC remedy and which confers the greatest
degree of superfority to the selected remedy over that recommended hy the
HSC. The reductfon in the long-term uncertainties assoctiated with leaving
large portions of the source areas of contamination unremediated, as in the
HSC alternative, is another area in which the superiority of the selected
remedy over the HSC alternative is demonstrated.

The second element of the selected remedy would be control of residual
contamination, The major source areas would be capped first temporarily
during treatment and removal in the source areas, and then permanently with
a regulatorily compliant cap following completion of the main treatmeri and
removal phase, Groundwater would bhe collected through interceptor trenches
and treated onsite, Surface water controls would he instituted to minimize
contaminated runoff,

Finally, institutional controls would be implemented to prevent use of contam-
inated groundwater downgradient of the source areas. Alternate water supplies
would he continued to replace supplies lost through contamination, The site
houndaries would be expanded from the original site to the area indicated

in Figure 4-6 to facilitate the implementation of the institutional controls.

The estimated cost for the selected remedy is $63 million. Tahle 8-1 gives
a hreakdown of this estimate and a detailed cost estimate can he found in

Appendix G.
8.1 Remediation Goals

The purpose of this action is to protect human health and the environment
throush control of risks posed by the Hardage/Criner site and minimizing
further migration of the site contaminants., Estimates of the risk of cancer
from lifetime use of residential water contaminated at the level of the 0ld
Corley well range as high as 0.0007 (seven per ten thousand) to 0.006 {six
per thousand) far ahove the one per hundred thousand risk which is the upper

50
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TABLE 8-1
COST SUMMARY FOR THE SELECTED REMEDY!

Liquids Removal ang Contrg) . % 6,449,745
Drummed Waste Staging/Consolidation Area
and Storage ' 2,813,516
Soil Vapor Extraction and Treatment 3,098,052
Removal of Adjacent Wastes 2,168,834
Source Area Capping 3,722,605
Ground Water Extraction and Treatment 5,971,286
Remedy Support Facilities 3,237,290
Surface Water Controls 196,000
Remedial Monitoring 41,250
Institutional controls 608,250
$28, 306,837
Bid and Scope Contincency 9,907,393
Implementation Costs 10,317,842

Conversion to September 1989 dollars
Operation and Maintenance for 30 Years 14,309,500

TOTAL 82 904,655

1 Source: Remedy Report for the Hardage Industrial Waste Site, Criner,
Oklahoma, October 13, 1989,

or
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houndary of acceptahble risk set in the National Contingency Plan,

To accomplish this goal, the remedy would permanently and significantly
reduce the volume, toxicity, and mobility of contaminants in the source
areas. This is accomplished through removal of liquid contaminants quickly
and directly through liquid extraction wells and excavation of drum liquids.
By following these steps with soil vapor extraction, removal and destruction
of the most mobile contaminants, including most of the known and suspected
human carcinogens, will bhe acheived. The goal of soil vapor extraction would
be a. 39% reduction of the volatile organic concentrations found at the
beginning of soil vapor extraction.

Beyond reduction of the source, the goal of this action is to restore the
groundwater to levels helow MCLs. This action is particularly directed at
the alluvial aquifer assoicated with North Criner Creek.

The superiority of the selected remedy is demonstrated in the comparison of
the alternatives through the use of the nine criteria given in Section 7 of
this document. The reduction in the sources of the contamination associated
with the selected remedy confers advantage to the selected remedy over the
remedy recommended by the HSC. By eliminating the contaminants at their
source the selected remedy is more protective of human health and the
environment, has greater long-term effectiveness and permanence and provides
for greater reduction in the volume, toxicity and mohility of contaminants
than provided hy the HSC remedy. The selected remedy can he implemented

using existing technologies and methods. Its cost is greater than that of

the HSC proposal, but the selected remedy through its source control elements
provides greater and more efficient levels of remediation. I[n this regard,
the additional costs associated with the selected remedy are reasonable.

The selected remedy would also comply with existing ARARs on cap construction,
which the HSC alternative would not do, and would attain the standards for
drinking water quality in the alluyvial aquifer as expressed through the Safe
Drinking Water Act MCLs in a shorter period of time than the HSC proposal
would., The State of Oklahoma through its representatives has expressed
concerns ahout the short-term effectiveness of the selected alternative,

and some short-term risks do exist. However, these risks have heen considered,
and they can be controlled or eliminated through the application of prudent
engineering and safety techniques. Finally, the local community, through

the public comment period on the alternatives expressed a preference for
removal and destruction of as great an amount of the contamination as possible
from the source areas. The selected remedy provides for far greater direct
removal of the source area contaminants than does the HSC proposal.

The selected remedy also holds advantage over the other EPA alternative
which included lancing. The lancing technigues have not heen used at a
hazardous waste site hefore and therefore their implementahility is not as
well known as the excavition of drums in the selected remedy. There are
also greater uncertainties associated with in-place release of the drummed
liquids through lancin¢ that will not exist with the selected excavation
program with actual ph: ;ical removal of the drummed liquids.

or
o
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3.0 STATUTORY DETERMINATIONS

Under its legal authorities, EPA's primary responsibility at Superfund

sites is to undertake remedial actions that achieve adequate protection of
human health and the environment. In addition, Section 121 of CERCLA
estahlishes several other statutory requirements and preferences. These
specify that when complete, the selected remedial action for this site must
comply with applicable or relevant and appropriate environmental laws

unless a statutory waiver is justified. The selected remedy also must he cost-
effgetive and ytilize permanent solutions and alternative treatment
technologies or resource recovery technologies to the maximum extent
practicahle. Finally, the statute expresses a preference for remedies which
significantly reduce the volume, toxicity, or mohility of hazardous wastes
as their principal element. The following sections discuss how the selected
remedy meets these statutory requirements.

9.1 Protection of Human Health and the Environment

The remedy seeks remove ligquid contaminants quickly and directly through
Yigquid extraction wells and excavation of drum concentrations. Ry
following this removal with soil vapor extraction, removal and destruction
of the most mohile contaminants including most of the known and suspected

human carcinogens will be acheived.

Along with effective reduction of contaminant sources, the selected remedy
protects human health and the environment through intercepting and treating
contaminated groundwater with interceptor trenches, The North Criner

Creek alluvial aquifer is the nearest groundwater used as a residential water
source, The selected remedy provides better protection of human heaith and
the environment as it will achieve the goals for groundwater cleanup more
quickly than the HSC proposal. The selected remedy will eliminate uncer-
tainties associated with the continued presence of toxic and mobile volatile
contaminants in the source areas by recovering and eliminating contaminants,
unlike the HSC alternative which would allow these contaminants to migrate.

o
-
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9.2 Compliance with Applicable or Relevant and Appropriate Requirements

The elements of the selected remedy would all comply with applicable or
relevant and appropriate requirements (ARARs) established for this site. A
more complete examination of ARARS can he found in Appendix A. Key among
these ARARs are the Sare Drinking Water Act chemical specific requirements
known as MCLs (maximum contaminant limits), and the requirements under the
Resource Conservation and Recovery Act (RCRA) which relate to the
construction of hazardous waste facilities and their closure.

ARARs include:

1} RCRA requirements for landfill closure in 40 CFR 264.111 Subpart G
and 264,310 Subpart N which specify cap requirements for landfills;

2) RCRA requirements in 4D CFR 264,117 Subpart G dealing with Post-
closure; -

3) Requirements under State of Oklahoma Air Regulations requiring use of
Best Developed Available Control Technology for treatment of the air
from the SVE system.

4) Maximum Contaminant Levels (MCLs) established under the Safe Drinking
Water Act;

5) State of Oklahoma maximum acceptahle ambient concentrations (MAACs) for
air contaminants;

6) Oklahoma Water Quality Standards for discharge to a surface stream,

None of the alternatives would result in rapid restoration of the ground-
water within the site to MCLs. However, the selected remedy would
accomplish this goal more rapidly than the HSC remedy through the
elimination of contaminant sources. The selected remedy would also meet
RCRA requirements for the construction of the cap over the source areas,
the proposed HSC alternative does not meet these requirements.

9.3 Cost Effectiveness

The selected remedy is cost effective and would cost an estimated 63 million
dollars, It includes some 20 million dollars of cost directly related to
contaminant source area reductions, through excavation, soil vapor extraction,
and liquids extraction. The HSC remedy does not include these costs. This
additonal cost is reasonahle considering the added long-term protection of
human health the environment provided by direct and permanent reductions to

the source areas.
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9.4 Utilization of Permanent Solutions and Alternative Treatment
Technologies.

The selected remedy represents the maximum extent to which permanent solutions
and treatment technologies can be utilized in a cost effective manner. The
amendment of the 1986 ROD, which called for land filling and stahilizing the
source soils and sludges, to the new selected remedy of excavation, liquid
extraction, soil vapor extraction and capping provides for a permanent
solution through additional recovery and treatment of contaminants,

The emphasis in the selected remedy is on the recovery and permanent destruc-
tion of the contaminants at the source, This bhegins with the recovery of

the free liquids and the liquids in the huried drums through excavation and
1iquid extraction, and the subsequent destruction and treatment of these
liquids offsite in a permitted Treatment, Storage, and Disposal facility

and in the onsite water treatment system. It also includes soil vapor
extraction of the Main Pit, Barrel Mound and Sludge Mound to remove volatile
organic compounds.

Another aspect of permanence is the reduction of the mohility, toxicity or
volume of the wastes, The selected remedy accomplishes all of these goals
through removal of contaminants at the source, unlike the HSC alterpative
which would allow contaminants to migrate out of the source areas.

Through removal and destruction of contaminants by SVE the amended selected
remedy provides permanence, particularly when combined with the groundwater
collection and treatment elements of the selected remedy. The groundwater
portions of the selected remedy utilize permanent solutions through removal
and treatment of contaminated groundwater and the destruction of the organic
contaminants removed during treatment.

9.5 Preference for Treatment as a Principal Element

Treatment is central to the selected remedy. Treatment is used extensively
to address each of the three primary contaminated media. Free organic
liquids from the source areas and organic liquids from the excavated drums
will be taken offsite for destruction or treatment at an appropriate,
permitted Treatment, Storage and Disposal facility., Contaminated soils and
sludges that remain following liquids removal and treatment will be consoli-
dated into the three main source areas for treatment with a soil vapor extrac-
tion (SVE) system., The goal of the SVE system will be removal of 99% of

the volatile organic contaminants from the contaminated soils and sludges.
The air from the soil vapor extraction system, and air effluent streams

from other remedy components, will be treated onsite with s thermal treatment
system, to treat and destroy the contaminants within the air streams. The
third major contaminated media is the aqueous liquids including groundwater,

o
ép)
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aqueous liquids from the buried drums, and surface run-off. All of these
liquids will be treated in an an onsite water treatment plant, The water
treatment plant will be designed to treat the influent liquids to standards
for discharge in accordance with Oklahoma Water Quality Standards.

Additional advantages in the treatment in the selected remedy are gained hy
treatment of the contaminants in a more concentrated form. This is true of
the free and contained liquids in the source areas due to the liquid
extraction wells and collection of the free 11quids and the excavation of

the huried drums. The SVE system will also recover the volatile contaminants
from the soils and sludges in the three source areas allowing them to he
treated in a concentrated air stream rather than diffused through the soils
and sludges. Treatment of the contaminants at thefr source will also
improve the effectiveness of the water treatment system through reduction

of contaminant migration to groundwater. The contaminants will be treated
hefore they migrate into the groundwater where they would spread and he diluted.

3.6 Documentation of Significant Changes

The Proposed Plan for the Hardage/Criner site was released for public
comment on Qctober 13, 1989. The Proposed Plan identified the use of drum
lancing as an option for addressing the huried drums. Comments received
during the public comment period indicated particularly strong opposition
from the State of Oklahoma to retention of this option., While EPA feels
that drum lancing could he implemented, the option of drum lancing and
associated U-shaped trench has been deleted from the selected remedy and
only excavation is part of the selected remedy.

o
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EVALUATION OF APPLICABLE OR RELEVANT AND
APPROPRIATE REQUIREMENTS



gp ! icasb) o/Pe ) ovant
ond

INITIAL SCPERNINC OF POTINTIAL PEDERSL FUERICAL-SPICIFIC AMAD'S

Cavaral

Ctistlan Deace

Preroguisities

Poopslr ement

{42 w3C oot

ale titnd ing Wetloy Act

<
(A% 1)

Srganic and fnsrqenic rentaningnty heve
Sove Sutected st the sty siea,

Yoo/~

Cotabitohen heatih-hooed standords for
pubiic mater spstions oo i contani~

wonl levels (MLa)).

40 Cre 14}

Pablic Weter Sysliom

Battonal Pyiosry
Drinting Balor

<t aeder da

ore lntentnd os guidelines for the

L ore not feducally snfamrvonte but
noles,

e 1]

vy Wia INTL).

Totabiiotws sianderds for the aretietic
stitions of public wlor systang

rm

0 v® 143

Pubblic Wetor Spaten

®sl loral Serwwiery

Delmbing Batef
“Venanrds

WL sre man enforcoably roguircannt s,

Fotabitohes nanims somtaminest Soved LY,
poted

oals (Ma) of ne bamwm o amtic)

sdverse heelth oflects,

Pebtic Law
e, *-)10

Nbiitc Wster Byeten

Ras lonm Contanl amnt
vl tmals

100 Stal. 842

under

Specific requirements are Mated
dischorge reewirenenty

ond Mologicn )

Ihe chwaical, physical,

33 USC 1231-137% OB peciives are Yo revteore and asimsin

Ysilers of Un Inited StMies

Cloan Wniny Ary CWa}

Intogrity of the sptiom's voters,

48 CrR 131

Water Quality Criterts

Clegn ALy Act CARY

the trostaent

I7310ns myst meet these stondarés.

" iluret trem

tor par-

quality 1o pretoct public oalih me
wolfare timivding ot onderts

Fotaklisher standartn for mblomt i
ticulade sottor o Joad),

18) wC Y001 -

Ted2)

sliocting 40 CT® %0

Contaninst lon of alr
bl ic hmelth ond wellore

Netlonal Prinery and
Serandary Mabient Alr
Ovelity Stewlerds

vant

e render thea rete

The apecific prapertios of the 1100
equirsments t
and appropriate.

uy % tiailer enowgh to these

weerwel squifer wninr

coaply with conditions I e tacility
the vere

Persit 1 o1 Mnelgaed o onowre that

hasarduns constitesats entering the
roundoster frem o 1oguistal anil G Al

ocoed the cwwrvatrotion 1 inits unbvr

28.% 1n the

Tying

slosage, or Sapmat fartlitire apel

Owmetn/aperators of ICPA trwstoont,

1he poimt of

o0 CTO 4.9

Ypporenet aguifer wivriyling

ard Revweery Acl IBCHA} ¢ vosle mumageuvet Wit brpend

e patet of conglionce

source (ormorvel jmn

tapjromenl 1o mppiiceble, 1t cowet 2lse Be relevent ot apprege iste.

-« 1T s

srelswi-)|

from
3! avallably copy.

be;




CaBels JjEN
P wE 10050 FIRapr 1304)p vy
MR TRIE TR

/e
0L pamdas i g0 104 39 Pouur )b

A adwia) rasy 61 sbasy3igg - grek
‘ejjoun 5138 )) )0
I1m) | bojuarysin 28 ojae)ayy ‘Ijamy

cSinesd ‘)i )eaide sy o 29 [T VY gt/ ot
TN NI Bin) 30) v dag jued - ey
24580 18 “veuiln ‘Swnijenie) smap es
“i (050th 1} ‘2))EME 84000 56 ‘Sawin
Porsibiaaen ‘suv)jamie) pay )08

‘hum) URie) wBep v ou se dsany L " |
‘uitid pony; aead

SO0l MY wiNle SS1( 218 w) 40 e - jvak
Wi rys posyy sead

TOO0L MNJ MINIEE ABEL 214E dud gé Jary Jrad
“Rivyam |9

SINIIA )[R0 WAty S 240 alinyy /N

b uomene ) b.-.;a.ﬁ P
Whaujayse |yt |y

NSO Pt yesssial sy B8)8 Yemnd )| ‘ejgad)idde ) Vvames[abei 9

CAeals JINEDE WO YO8 ) )0 SSieape
V2P oamy (118 oy} wo) 0 &)
Sul 181000 28 bujye) Ploes Jomy

22)1P118 20
1) Peid o} vei e sy Vo

RN 30 sasesaid
PUD 2808303 O\ VeI L\IE e} avy

CPOIIQINRIS S 0D 20 ‘Pupe
Punmibiepun ‘wb i enun] Py ((*0
‘US| I10NIN) AP Jiwe U uf & 80A

SURpIvEsy PIRRIL BING 2o pedy
~ iSO IAEe Aub )o Jesuede (8§ Iy

SRS RO jen PR (BiR)EN
S0iosesd pus 210001 pum Tauied
POOL ) w) BiOy (V[ jusiod s )m)ule

I pisas ) veiLoe age) Jsay

CIBNBER Weassd 8] pEiv VIVe
PR ‘P InIedn ‘pedasiewm)
‘prubisap &g e wie1d pae())
10ed-0yl 24} SINIIA Saiiflioe
(ovodnip 20 ‘abdeie s *jusm ey

R ]

Vs (8y W] Padwiduip N

9 )@ Biejem 1y Mig)(S pRiIqIuesd
Q1008 SREpiNivy (o (swods(p

40 ‘abssvis ‘usmiBoa)y soy

1918069 84d OO

...:.mrwmm

Laly Jem 91§
oy a
[N L
19 o 1)
9 84 %6
1e9) voloeg
e )

122017y wd3 O

Wil dwip

ey inIes]y

11U e ds) 0

12101 v i) O0

(919401 weladeg wi pop2ldeds
Bigals M@} )o bum Voo
dve 30 1) )0 Jeyy el 1A 0N

spipLEa

1 4Bl BV P sBall 28
GRAs |8 & aaj)rpen Yoy) £ita( e
A )0 4G BujSvEPyD WS)818e3Q

2

102100 (SaPN 310 28 *)0DA0 B Y
iedyse e ad ‘3t iawe)an
1B} )ub)s Sws0diy)

WY WILIN) jO wa]eis)lyY

a)Een snapioIey
PIBI] Nuy 29 Per i)V peidvay

(YSate suesd-pG|) Sayia&

PUP ‘550,08 |8 EAD PuE puejul
Sutu)ofpn 40010 (0L AL in(ed
Pus Spuaiasy ‘8°3) wIN6 Peop )
P N) RIS (R YN W8Iy

jondnip 40 ‘2bei0 ) ‘\uey
-~ j8ml) ‘Dleea ShApiRIy VAN

1vsodu)p 1@ ‘ebwios v
~J0wA} ‘HIPOA BNOQITNOY WEIN

E-1/68 tass

.- ..

Vo sasa)y dywaus

1Y e VI sou )
PIIIPLIA PUe ML

oY we)iRasetaig
IYINIO S IN by

(o0 be{eroysiy |0 oy

TLe

tulmig Pl g
- 1apID saj N ey

au

(VUM by dies0 ey jan
M| NRAIebUD S IRON oy

woy Wiideay

LOIRLEIB]

5, 0VIN D141 2005 MO0IMAI INGGL 101 MRAsd S0 N INSIRIE IVISINI

se)is (nDeiesg

Tussaijubeg



Tt Weliaes ‘Unall 1a9aQ e imiery dq
POl ¥ P ien 9 YOu 8] Pi8 My

TPuadep Sa)aeds Puns iBaiy)
A valtell paiddusyse WI1en wedn
WAV 1053 1400 & yew B) 018 Sy

AW q Fmieyy
1 et by Yew) oy ) an; arqibgge
Bl I o TR TR T SO TTT I 7Y

“Bujs0)uom
Ye4) 10 pIuueyd 5) wedals
04088 Uy Ja0m 40 2iNYIAINS Oy

TOUIS Sy) we ayivepue
194 0n ju 2018 )bug [(Twelieg
Sy W SRIvaPUs| e Ae adnyy

T8N ) e patadoad
$1 17 a210w 3pasp 0) voj1Ie oy

TAULL Y 3¢ pasadoad
§i L0y 4310m 2bpasp 0) woyyae oy

ChpR | (P )ENLD Uy SEAe il o
NS 241Y Oy W o) Pom sy
- ¥ puanus )

13, /0n

-/

WLt o/ 8 e | by

[SEFLINT ¥3NS

TRIOII0IGEN Pum JreolAs A UEIT JOwED ] ‘e(qi3) 4N S| Jwemsiinbes @ - .8

CBQuEL ida j8 wn| Jepuw sbap
0 ‘see( ‘we) ey jeap
4} B jujuiw o) wejlow Age) jemy

T8e) deds
PESIOVINY 28 £2) 208 poiobutiyns
SA400und 0} welIIn SY8) May

‘agsompue

N (Yebj o 0) Bsey
SLINIe)0 &) wo) e weld amy
“h3aabe 18249e) My paiiesuny
28 puman soy )redead Jswis gy
Baiasasd o) wopiim oge) Jany

TRIGYOA B QEBjau Y34) )
S N BIAA 20 S0IG DAL s(Gan]
Pionn pade|sasp da)iPuieyle
)i w ay (eem gl W By

4% Speentsjabas eaf 1@ 10qng

TAjioupus| wodn
SRI0dn; S{qEIITIPpn ((0en Juay

pmsod @ yrngiia poliuinesd
Q) V1o im0 wesu S u] (W)ra,0m
A0pemp )o ssuds iy o) wuiay

Ciwiod v pmoyqiia pRYINIWId
B) Bas )0 Wese U] |Fliejew
Hpiip )0 seednip &) ey

100 %a
10CE 08 a4 16)

169e-190 254 o1y

LeL ‘Wl 8> 00

196 0-16010 2 (€3

N Medang ‘g2) 00

SRR 4 108y 49) Ja\8ibey
Tove( 1o oy} 19) 21QIby 2
2 W) pepaiIvE d)rabesy

BYIvEPR( (Fih e Jo A )uls]

PRIV W )8 820, 98 pua Swmex)

L WREIE TORALL JAPIQ  BPARLjam T weiilaieiy
225 100g Ig Pevijay B puniteg

LIIRL 2 TRRYYRT VT 7Y

puesdip Su)20dE Paas )00y}
48 Sajiads po) MbuSPIe tin) )@
WIS weln (01 IqWy 1835310 1IN 041 dg Py

LTI Y
PiRg W) entesang
S 6in v} ivn

siajen

waljebiany builde) e S 1al by IN SIOIGW QMU S

WY seflaby oy
[ L AT
‘e8NS speogeyy

W01 W) oe, ‘ae

083015 AIeR ey pm barinuneg
CLIRYRYCTPRE WY 9

LEJLEE POp wuh )iy

POLIUA MUY IS 21010 B sess g (VRD) AN deiew wesp)

Sgue a0y

(A el uvy
~Nop Raveu )

‘iERbaid yesmsbuvew 9 018 'R YTIRRY) W[ gu Pue Sapuneiay)

BP0 iddn YA e i (Su0d JIuues I IR E Spue| eipRimM) s (0200,

BN Ssilag i Yongeear Say xrnxa sy ) Bu)poege setiiagisy
va) Wjadeg ey i) sajisinlerony

Py welt

Vomaijnbay

“©o

~t A



{ onl (rund!
Appiicable/Be fevent
Poguirewent Prerequisites Citat inn Degceipt lon armd Appropriate Comaents
WitAernesy Mt Pederaliy cwned sres doscribed SO Cr® 38 ) Aree sus! be pministered In o /¥y The site 1o mnt 8 fedrially cwnsd
ay A vildermess ores et seq. Surh a wonnsr thel wil) Jpper It ares descrited 2 & wildwine s arrs.

wnimpaired o3 wildrrness ond to
preseces 11y etlAeonesy
cCharerter,

Walfonal MI18101e Arve Svalgrated a1 part of the SO (TR Part 27, Oniy actions thet are sllewed B/ W The 21te 19 mot Avyigreated as part ol
Peluge Spelee Matlonal Wil Ife Refuge System (16 UST 640 4.4,  wnder Ihe proelcloms of 14 USC, the Raltional ¥ild1I/r Belige Tyston
el seq.? Section ddic! eay be wnderiaten

1n acean that ars part of the
Netlorna) Mi1dlitle Fulfvge Systes.

[ Y

Wate: ~- = I & trquisenent {3 sppllicable, 1t csrnol also be relevent and approgriste.

SrRISe/1-4



"Ado2 siqepeas [T
Wo.j peInpaidey

-
1-100/06 (ast
TV IR Pur (utad(ei By G6 (€ (Gused | ‘{QUI( (G S| jeamsifnbss ¢
LI SUIBe 2120a wRORIE YWY
iy 2ol ] b 9 iRl Jeed g8 YA ® (esedu (s s ‘sheie)s eimaay
1vay 194} U (smBgng |0 Sus))iag L 7Y e 9 Viedgng ‘juse i) 44 any)}eiesy ~lony pue pinacl) o
BUISwe ) P00 GEng (2sWY X1 )
TA10) 140N pus Jumasjel B340 YN je (esndsip o ‘abaiele -ilj sjeoy
PeL)r el bu)is|june ie egmnes) [ VL] e 4 Yivdapnyg ‘e ees ) 40 | \amse) Plitg amy) sesosiog o
TALIN b e il oy J5an e id o)jmes 2 ovs pEmpiwIny ey )ietay
S es) WUl Sungiber PI|| gua WE o (ewadn(p s0 ‘uwbuie)s e buidssypinrey
Piine seaguesey | S g |40 sy ~= )00y 77 1 Wedgpng ‘weni0al) 36 wBj | 0semep aeysds Voo jivmy o
S)10me 21004 Sanpiviny
*0810ps2eid gasy YR 10 (nevdelp 10 ‘sbeieiv  PeINPaI0Ly druekirg
A dpayur (euey Seys (eI LYY wn q Jivdgng CremnNBel) 10 Wl 1Ssasay P Wiy dmeetn wey @
cdiajun seyiem 2oy wagd 110w 3 ma
b Jusmsdul P Polnisesp 10 Samgieiey w4 o (SemiRip 10 Lad Bt At ]
~Buad 0 speun dygiiomy Juamieesy say /ey vn D Heking  ‘abeiels ‘ampesi) 36 e (e iy " temprivdsiy »
ANl Jeemises) l)mee -:-.\_. ¢)1Mve sasgueINy VUM 1® spivpea s
19 4101404000 put pead)ss iy ") foy e B jivlung (osodeip so "2bosns ‘Yaom(eiy 1114 (21w 0

Ta1808 SASP s 1oy
1o udi|p S0 ‘aseje "rees)

Vo) S81Ni1)Ie) pe aisjeirade SetLiftoeg I1¥vande )y
S sioume 19) 8IS Shegivivy e sbdeia)y ‘uvmiwery
10 Weatbousn 5(qw e 20w Sremy wmpininy,
Y M09 VN Mpiopue e 18 Ml 0 il s tonm) By
TAVLL ) Jem ety @) S geagidey —eyooy {vwe]lun somjuis Siut)(qein ror wid o0 syrva smcpierey v S1euO by 9P svgn 5
T4md)sAs Juawieauy -hun 442 O sepm \so)jvew
1 Wiy 3a0D1%as snopaele ® 0241000 whgieLsadtuniy ay) )}
u.wzg 1] .;5 nvvw& ~.wHoMnc " TSR M) VIGIIA Aluma R0t sey clbuy SMOPivimy
4 4 thoyy p 440 Suprsotuwps) sumasod oy (ydte 1osole )1 p 2118))% 1Is s)dva C 1o ersnseduuniy oy
14005ura3 31457450 ) 319034 ady -eyve VL g ie seya)ienien €9 W) 08 PR Oy ) Wl 10 senen Sty 1diy pievnars
A4 ANamIee) @Ba) SomgyEas S)rem SnOprIeany
PUBLL 18§y 108 Lnugueioy 5} daey) COINNA PEMPIS Y )8 Si0\eiensd s1oma 1o S18)000um) oy
COtadie pue Jueaa[es ary oy /om ) Wropmre segiiiem ) % W) o Smputtey VM )0 WOllesmen ST (Sty spiveun g
BUE o AN I AT
Theed ifal) v 1Rl & Be pujesa W) O MHPus 5400 Snegitrey N
cUeh 218 von@ims o PRE (oS lue e W] eiadal 8) rielyne cie Snaprvasy )& el iog)
1 erviidusdie pee yeas)as sy [TV WYY SS100a pIles aesy) savijea 1IN adl) 00 a\a piivg L oadh ol Lo N AR 4
“E-0W Wid 00 e
st o 31)a wl weysianid b g0 we|jemescs . M ’
e ieinbas Bu|isive tpageen ose 20 Wi ipem ) Rjaeyi S edg Nusbrieg
D) (8maes 0 Swal 84 ipen wy L 7L ] Put Sesnpedssd pevajjgeleg a8 wi) OO s)sea smopiesey v erean SAapieiey

“olnng wde peyiqiyed
AL Chguing) ‘pue
ISR ot IR} IS ) jeiy ua
F120) 12 2ei0ap8 Ju hid el
Sjgruneses ¢ Jawd Su2))derd
THLadyi i evaq) P SR[AI((2¢) (etnie ) p !
oy 4 et 4g) Q8 )@ sempsfa 41000 PIos e beluinic s ’
cutd jusbui i) im0y ‘dsesmey [TYY2 ™Y Wy SeA 18) @111 LA LIqeI Ty 450 wd) O a\gua GL{GS o fevade g 19) efaersa

vy
i y-funy BN 10} Yorialngg 4irem pII

ey 230 1801 EN pue L) PYTOE) seirernbaiaia Vatws 11 vhuy
W0 oo | oq/ 2 (quy {4y

Seva )14 VA MDIAN TVEKIS 19 ACILON 4O IS 8L im)



- lseviag

-
TONR MO A Jre sl oy BBV puwmel [TIRETT PINY YTy S ey eI
M ITEY ‘mjuan
P Al 48 e g lag il Hel N casitdeas Muj ) inied yiy sieey il ueads [PV ey
- de) o) e 220 Bilmseg -y U 20etd sud ) jsoil Doyt iue )iy 841 84) DO T YTV v.v'—"lt’-l;o-o‘ '... YT YEVEE 3TY 9 v““”o.."
‘Sejrve
G Dui ety M) & puimel by
191 20d¢ Bapladid pub vé)sva
T4l gy du) et ite) SEEPINNOY Pu SO 1R i)l S4IS)s 20 0)10um syuea Sum)yapritay
WS 018 veiLtm pe s oy ~o o qoeningp e Slivienid a4l 00 SRIpieion W 4 (seeduyy puey io0nde 1y puey
TSajsem Mmayitiey e
WV n) pumsbsaput 0 apaicy '
Kodidhd “BO)s bams)ive)es bl “04)) sepityirey
Wajwa s e b L (2PN NP IPIty ~BiE20) ueadn iy pue| SMm 49 ) (SEmdn yy ey
v wn) poming pup b ioneg  ‘Pesad S hooh i 030y MO peimebe wtw S)oap SAmp se sty aay O
cued Bajed pom v L) iae; fvead QR itelds M3y pap W) WP Itpam |8 4311129) oende)p I8 1000l AW ¢ somany,
Ttk S| «iele smgp ey Sew y u/soy 1500 400 TR e Sopt|iee a3 A & PN ] PUB| 23000 smpiorvy MmN g %) WIPEni) ) seiny
SIAIIID0, (o amsid vy
RITIT v TTSVe e S)sep SRy an vy
G hwnem® el jlub)s A} )0 jemanie . 1® Vebiy o)) ety
4000203 O) PR I0) 244 oy |9 ) am Pus s4nag bmpiorey
IS Lum i) ansl Jenesds 8 ) 818} se)mm s)ys)ddans o) Ajeae Sy o il sonades O} Peeie| s I jiaedE PO Jrans bouing
S5 Bugidons v tom 3] o)y ey 19%) 0 pusnasjabbes Somt) ige 183 " w08 G40 Jou} Bivjie)ee S ) 2iey 291 20} Mumpen ),
“HotINRI8) A0 Se L)) 0 Sumdeal
GBI ioud (| pun ‘6 puduvijnbes
craneiijend 0) Jivi e
O durtgae) amd §1 Tse vsevrd
omil ) wm)pBIfafi2es fiawn Balarypiny
Pl An )00 @ia g ju ujeed jesudiiq pve
A Sujony o rve Smpieiny Tabotu il Civam ooy
1® (etunsbeure Sy e o FYTL WV FTYY T
ENITE ) LUK YT N TR e Y B0 i0iety W b aovay
“RIBIe Blasivy W Jem 8} Sind usey ot 0w SRagu)Ie Seys)ieeivy N ad) 00 204 Splapun IS By se vy
Kifon Snnave||assis 1o
TN Viws e pel ) 1| 400 oty g oy 3 Vivdng (ooelis g s ‘adw o) ‘jeamideiy Sijug mamb| oy ¢

210 480840 pue
15004141 BIG] 4IPS B8] VIudmds ) abas
1 0} hRaua st s ay dve

RTYTY I I

Tt Mk 4% 3arioebest 35053080 by wa ¥ jiodypng ONMPINISY WS 5 WP} }0Im) In) LY JLRT TP TN Y
1iVipuw] o sanso)) (Wudmdyjabas de3 Wuipnioul) &g l)puy [TESRITERPLY] esibun ejbon

LS ALY SN #00pIsIEY 104 SpINPUTIE wuqs (4t ivg N 1avdyng SuEpsotoy WIS Jo Byl ey Sithipee »
TOUIS Sigl K 9% say pesed s)ivem o 008

WS b e ) pumimiead) Puty ag oy e u jasdyng VREPIP IOy YN I* (eeB w0 i) Pue) V- 0as) Puor] o
“ealw synp ayprum ol 1d opamm w) sitea

10 pots Bujan you 430 Sl S oay agsen ”n AIRYL Smapredty yg 4o Pusmnbhe wmy Sejlq dismm
I T
TPIskm SNOparIey POy O) PIIIAIILWOY b pwagamedn | 430) 00 W) e)bea

Sjudpunode; 23e;ins 0) 2)qr3))day ALY} we B Maveeag g tiey W J0 besuuboney 0 jmogpeadn) A0 ) N5 &
s)ljsus Spum| w| Sitea

T4 tevigag o8 amwg REYLL Y L T} T Vivtang onapInioy guis )® Pepabeuay Sy w

BRI Y
[T LA R AL A R R aadnd LT Crouitjund B) o)s0e rhewpewe;

valjiowir pum) but 20 ojged) |y 104y e b dambng Chaginsey ygm )0 s g 1) - PU by @

aliSum sinea Emay iy
VEM )* (sveliip I8 ‘ebeiew Sjuamsr)nboyg
AL “a W javdqag peem pei] S0 WD )0 sewan) LI TP
- S e ) LYY} e wap i seag LT volle ibaiang R TV SYTY. PPl
b aadad b TR4L ST L ]
ot ) jus )y



Ttwdishy Juawleas) W) wouy AUTTRE YTH
596-),0 0) Jivya00sdde pue jursdjaa
M PIMOA 19 ui) Op 40 SU0y1i0d Iwog

ceris
PoiTioi-buuie ¢ oy o) Bese dgnig

ThL0AdL uey1Ie damy® Pajras)y e
AU1%:0)0 paiasdiecs) buydq 8104010
U PN Bar Ngdg ) Q0 Sey

Teeni 1muia) e paminid
dam o Joed you Suidung weang

reese Apmre ey
Siuite (olev o uTuiam el aedql )}

TEVES ML WP pIUR(D S} JuRig JudRaL)
360mag 34 1Q0g ¢ 03 Burydtip Oy

Telin SqL Mo gt
VI Vouy| wheq Salny 0820008 i -

R ITL JEYITES

“Oiiv v we gg] My pemiass e &y
11is Jivii w(Yoii0s0 A(100Jemenie
st ivun oy sqguiiese Joeg 20 (L)
bl famgg oy (©6 wAd [ Suwn( s
VTR 8] e e iAbe 210 iy Yieas
codiidigs Yo ) posog- b jemgray

' TS M)
u-vlc-_n..av.ao:t.co:uﬁ?.p:

Tlavued tu (G| ApALle
rowmid v o) pewid Jeee ety 0 3

rdgmys simy
Wi pesnsippe Pujod Siw JOy) Sgum)
e su e puasibiopua e die Ssyy

§ gy

b Yo |

YT

- 004

cequay

-84y

Suswm

o 18y 1de By pue
L oaand B TUIL SITL

‘e i@ ) iduahie e WaSeaj el o4 6410 JouuB) || "o || |G €} Jusmmiinhey ¢

"Hub 18 Harhivay

e "ungiidieq hiadian Bujpe| =y
‘O Pem VA (0F sasyivEdy Poivub|sag
10) SpIspuB 10 wsisd|ue S0y

‘Sujuie (OB ‘ud)ss 248vey
® 0} ‘puo SwegI0iedn bujuie
1002 020 008 pa §)59) )0 g,

WBi) Yeammti|sue Sn) Jieleid o)
Prabysep sunieionsd sons)(eving

‘I 0 S\usanijndas
(00ain |9 Pvn 2008 Boye ) P\

Chilamg Ws4Ie So)8Nhag

‘Sjua g ot Jjee;
WISV IeD 20) Bums| {Qiywid de
Iapum s Wan() po Singe | eIy

cHhPuis svast o)ru|aw =)

Aen wul 20 sagyy ) Sescesaid
Wea)eed) yhia 21epi0 v

% gineiyqy 2604 oyl Si1ee)n)od
193000 0} epispu)e a)ag

‘41080183 SIimeg Jujuy Buyrteig
PR bujuin 000 M) m) Sebievwreyp
o3100e (u(ed 10) Suhyreriuyy
Yean| )} gy DO |ugie) S)eg

MCITRTYTE RN SYRT W P TRy

D Peslq S)aisg ‘Sl ‘._u

WL v S2ejem Bley Sites tug
Sow 004) S @V (04 o Lhieys
~01P Sy} 0} S)10sed Sariabay

“lalea
Suyquiip 10 Saliawe pums it g
P BRI ie) Caplenny

1% 242 00
e -100¢ 254 (1)

ietny

~10¢7 JEm o¢)
1% a1 o
(044 14

~1o% e s 1)

1o0i-iomi 68 (1)

L1 84 00

€00 342 00

o0 A

S8 el aid oe
LITEIIILRS ~ N1

ivl-00l WD

Suwjajjod J)n enepiviey

s 0isde bujuin
N

o jtamg wox)

Syl "ty sy ‘ouswls ge)
‘UlLEpee ‘yqm ‘wiapleteMLigly

Cobpuis Shunst &)owiow us)
Ao (o) se squ0d W) Sesieveid
1uapieeal ila sdajasjuy se
shasiy) ssod joy) S\ms|jay

diebhare) 43imey
I1siog Dujssasg pus Sujeiy e
) Siuy MNP Sliand ey

24105 Polivng oy)
1® %18 184 w)u) S2ined Juied Awe
oy oyemiaytod jo adavgayg

B asme ) b Prs
30 WP 120{ul Pamus ib baguen

Laawise.lady

Siesin) g 4y
SOmgietvy 10] Poogau g
-1 (ewe| oy

I v..'c A1y wewy)

ive ma)
V29 weiiome) g pve

(04 pm) bujuiy amjiog

vl Ly

104 pus ) B8 208 | gy rjemy
iy

LYY TE S 3 ST DI .

had AT ALY I TR 1

SPITPe 1S b ()]
Ve njling e,

A i L B )
B )0eijoiy (vwn] oy

[ oad ELATL IR IR L Y Y]

[T TY
wyituiel} shiey iy
VSRiaL oy (oweyion

19ROy be 0m wmay )

1Ho)
Sump i ndag (00w
g \aef ey gumm odi oy

tymp
VM deiom Bujeu|ig spes

Saqunt e

Slmgee o ruwia
A1 U 1Rl gun) e}
UL I )

T vav=)
GO I8 15 Phrre 184 agmeiy

thoot 2w (o)

“je8saa 10 jenen) Iy

JImguig WBI) SwuiSs (oo djumbin

ANVNRIvS Ju we) gt wvs
SL|EDIS Plowa Plogum i8 posvdn iy "l as ts Susjisime sIjuabie 21100y

TEpn | SO0 IS8 Pusd ibisemn o)
PN (ed Sumb | R TRt Sova | Qe v o8t 84D 00 Juo ) abs i) PpuneIbiegug

e lliaseeg CILIE) ssiistulbesaiyg
190 ywe)y

T IL

mo



~
I'S

hEY

beigolrearnt

Prerequinites

Clitatlon

{Cont t meed)

Oescription

Matfonat Amhient Alv
(uality Celteria

Mew Soaurre Ferforaance
o andwedy

™ cupat jonat Selety and
Mralth At (USHA)

fearral Pine Safely and
Neslth Ac)

Racardous Meteriels
Transpnrtet lon Act

Haterdous Matertales
Teanspartetion
Brguletions

Yariows atr contasinants

Wew statlionary source

Reondiol action workers

Mork In wndrrgiound sines

Tronaportation of Mrerdous
sateriels

(19 USC 4%)-8781

0 USC Ei-%7

144 USC 1R01-101)1

40 Cfp In?,
tri-nre

Sets esitston standards for
Grulgnated alr cnntasinents to
protect ite public desltth and
wellfare.

Sels cailnsion standerds tor cor-
tain clessee of nev stotlonary
aources of alr po)lution,

Prequiates voarter health and
salely.

Reguliates vartiing condiitons In
enderground sines te asswre
18fety and hesith of wockera,

Reguistes tromsportation of
Rerardows materfats,

Woter —- + 17 o tequirenent ts applicedle, It comnot slso be relevent and erptoptlate.

SFR)se/my -8

App) irahie/Pelevent
and Appropriste

A preposrd alternadlors mwed ta
pravide adepeais level Al wnrbre .
protertion Mting teardis) lon.

It 8 certaln cin. Nl mre snyrce
te prognied as part nt terstmrnt

Applicable to worker hes)th and safety.

Stuty aree t: nof & stntng-rrlated

Yes/ -~
Yes/--
plant.
Yes/--
o/ e
site.
Teal--

11 ey siternative toquiree Ine
affsite tronspoctaltion ~l Moy
8r8ous materisly,

-



Ds 1ahons Melee Quatiny
Ytenderds (OWOL}

Surface Vater Ouelity
Stendarén

Privete Meter

Pitmery Verm Weter
Clomaty

Aprtruiture

A} Precess Veter

Permary Derroation
ana Sermndery
*oiraation

hﬁo Mottt

Copundwsieor Ovelity
Ntonderdy

Proteclise Neaverey

Netangme (tran
avr Bt

Contral of tutypten
#f %eracduvr and
Taste &b {untoa-
Irorty

foatval At fygtitive
Pust

Citel ton

vosvEnLy, Ul dlate AKAKRS

Aol irahle/Detrvont

Neacyipt loe

e Spprepristy

Seguironent -.ll\l.!\\qiﬁ.hl—bo-

teyigrated wie by OVOE.

Doy lqested vie 8y OWQS.

Dertgmated wie by OWOS.

Bratgnated vie by OV

Seeignsiod wee by OVOS

Deelgueted woe by OWOS

tegsh grovndweter

fontent of ymdo, elyihle salyyigny

ind marticutoteg,

02 0.5, Suee. 1908

by, e E, Jom

owos 00,10

Wl 300 14

owgs 00 1

$3 0.3 Seve. 1901

1-1901 ot son.

Roguietion 3 8

Requtattom 3}

Poqulation 3.)

Prosmie § protutt o sawy bonglicial
WIS 2y Sre atteinably and Yo setece
that degredation of palsting quelity
a7 wrtvry does met acrwr .

e srevide thal s waite b ¢tachoryed
Ante any wetary of the Stole withewt

tivat betag given the Segree of treet.
wemt MpxsirATy 14 Pretecl The

Tegitinate wnaticio] wiey of such wolers.

Critaria tor water wuelity.

Tritacts to prosute Fish ond wiitdliire
srapagation.

Surface waters metntained 3¢ that testelty
doet st tahidit sunttaved Ingestiion by
Vivesteck ur trrtigation of creps.

Quetity triterty %or water uied Tor prexesy
or tosling purpsrey.

Mater %)) Aot comtels rebtloncesy Yo
toaceatrattons that are trettating te shin
O sv¥ doete or (ourl 1t1wer) wper Ingeddtee

Swr face Matary are (0 By sertheticelly
oo juyabie

Pratective triterls for grownd weter

Contral of ewtestons of herserdeer ond tosie
tontomtngnty

Contral stithie pmigslons ind
eerticutatey,

Tate ran.3nahle precoutions tn
minlmlze stenipheric polivtteon,

eproduced from

ﬁ....

best svaiiable ct Dy.

o

yori-»

pes/--

molyes

yest--

porle

yosl--

youl-e

yref--

“o!nn

Covawnt »

Appliretion dopendy ga the Srrigearcd
enpticts? yie Al 1he trpee

e 100t ic renmmirewents

Crimpe Croonr 1y deilgnated o1
4 peditc & privety waler sppply

Both Rarth Crtaer Crovh and fovmer
Creod are dovigrated tar Pige gad
wilg)ife gropagetiom.

Doth (ringr (eooh snd Wnri™ [cimer
(rord ave destgnaiod Tor henetigral
wir by aqriceltuse,

Both Criner (reel ond Anrth (ooner
Crovt ar viqeated tor yae e ML
prery water,

Nurth {slmesr Leped 11 dosiguatad ‘oo
Aondsry haldy contart regreatinn At
Criner Crast Pur grimery recesatinn,

Batn Criase (rppd and Smrth [romwe
Croeh aee affontr’ Ry aoqleolee stantart .

Bt s mefer growad water haroa

Wow Anwr(r @f Rardideus hr Thasc e



APPENDIX B

AGENCY FOR TOXIC SUBSTANCES DISEASE
REGRISTRY EVALUATION

&
o



e - S

N s, W

W 4

RY ¢

Health
Assessment
for

ROYAL HARDAGE INDUSTRIAL HAZARDOUS WASTE LAND DISPOSAL FACILITY
CRINER, OKLAHOMA

DECEMBER 1988

N e e . m

160



SUMMARY

The Royal Hardage Industrial Hazardous Waste Land Disposal Facility
(Hardage/Criner) National Priorities List (NPL) Site is located in Criner,
McClain County, Oklahoma. The site is located in an agricultural area.
There are volatile organic compounds (VOC’s) and several heavy metals
present in the groundwater and soil, and VOC’s in surface water and
sediment. The Record of Decision (ROD) for the first operable unit
(source control) signed November 1986, selected several remedial actions
which included excavation of the primary source material and separation of
the wastes for treatment: solids to be disposed of in an on-site landfill
which meets Resource Conservation and Recovery Act (RCRA) requirements,
organic liquids to be incinerated, and inorganic liquids to be treated by
other means as necessary. This site is currently in the remedial design
phase.



BACKGROUND
A. SITE DESCRIPTION

The Hardage/Criner NPL Site is located in McClain County, Oklahoma, on

60 acres. Operations began at the facility in 1972, Several pits were
excavated in the early years to receive wastes from barrels and tank
trucks. The pits filled rapidly. The wastes were then transferred to
temporary ponds. 1In the west pond, the wastes were slurried with scil and
transferred to the south pond. The south pond was eventually filled and
the wastes were then stacked to a height of 10 feet above grade. This
became known as the sludge mound (see Appendix).

During the mid-1970’s, drums were no longer emptied into the pits, instead
they were piled at the north end of the main pit. This became known as
the drum mound (see Appendix). During the late 1970's monitoring wells
were constructed in the southwest corner of the site. These wells
indicated the presence of contamination.

The wastes received by the facility included: oil recycling wastes,
chlorinated solvents, styrene tar, acids, caustics, paint sludges, lead,
chromium, cyanide, arsenic, pesticides, inks, polychlorinated biphenyl’s
(PCB’s) and large quantities of waste from injection wells and other
nearby facilities including two NPL sites, Brio and Bio Ecology.

Operations ceased in November 1980. Closure activities continued intc
1982. There was an effort made during the closure activities to
consolidate the wastes into major source areas. These source areas are
identified in the Appendix.

The ROD for the first operable unit signed November 1986, selected several
remedial actions which included excavation of the primary source material
and separation of the wastes for treatment: solids to be disposed of in
an on-site landfill which meets RCRA requirements, organic liquids to be
incinerated;, and inorganic liquids to be treated by other means as
necessary. This is presently in the design phass. A second Remedial
Investigation (RI) was begun in February 1988 to determine what type of
migration control should be implemented at this site.

B. SITE VISIT
ATSDR has not conducted a site visit at this time.

ENVIRONMENTAL CONTAMINATION AND PHYSICAL HAZARDS
A. ON-SITE CONTAMINATION AND OFF-SITE CONTAMINATION
The project site boundary depicted in the Appendix was the basis for
defining on-site and off-site in this Health Assessment. The values
recoraed in the tables below reflect the data presented in the Field
Investigation and Data Summary Report, Volume 1. Although there were

other data received by ATSDR, sampling points were not adequately
ident  fied, and therefore, were not utilized in the tables.
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The results for the surface water and sediment sampling recorded in
Appendix H of the Field Investigation and Data Summary Report were not
provided to ATSDR for review. However, the discussion provided in the
text indicated that methylene chloride and bis (2-ethylhexyl) phthalate
(DEHP) were detected in the surface water samples and methylene chloride,
flu9rotrichloromethane, DEHP, and chloroform were detected in the
sediment. (These contaminants may be laboratory artifacts and not
site-related.)

Iable ]
ON-SITE CONTAMINATION
LJ
} Chloroform } ND--.0006 | 3--40 |
| 1,2-Dichloroethane| ND--,180 | ND--1,500 |
| 1,1-Dichloroethene| ND--6.2 { 10--5,300 |
| Tetrachloroethene | ND--16,000 { ND--1,800 i
1 1,1,1-TCA | ND~-6,000 | 33--32,000 |
1 1,1,2-TCA } ND-~1,100 { ND--1,200 {
| Trichloroethene - | ND--1,500 | 29--36,000 )
| trans-1,2-DCE { ND--.009 { 10--46,000 |
| 1,2-DCB | ND-~150 | ND--4,300 |
| pDT | -~ | ND--57 |
| Chromium | ND--937 | WND--28 |
{ Lead } ND--5,470 } - )
| Methylene Chloride| ND--1,300 | 24--49,000 I
{ Xylene (total) { ND--1,500 | - {
| Toxaphene } ND--160 t - |
1 Aroclor 1260 ] __ND--18 ! - 1
Iable ¢
OFF-SITE CONTAMINATION
i nan . .
| Chloroform | ND--1,300 ] - |
| 1,2-Dichloroethane| ND-~140,000 1 - {
| 1,1-Dichloroethenel ND-~-4,900 | ND-~6.6 |
| Tetrachloroethene | ND--24,000 | ND--9.2 !
| 1,1,1-TCA | ND--31,000 | ND--29 )
| 1,1,2-TCA | ND--50,000 | ND--120 J
| Trichloroethene | ND--8,000 { ND=--63 (
| trans-1,2~DCE | ND--3,600 | ND--79 i
1 1,2-DCB | ND--40 | - ]
| Chromium | ND--223 J - )
| Lead { ND--23 {__ND--23 i
Legend
TCA trichloroethane
DCE dichloroethene
DCB dichlorobenzene
DDT dichlorodiphenyltric” loroethane
-- no concentration rep.rted
Page 2
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B. PHYSICAL HAZARDS
There are no reported physical hazards present at this site.
DEMOGRAPHICS OF POPULATION NEAR SITE

The ares surrounding the site is used to graze cattle. A chain-link fence
was installed in 1987 which eliminated the past problem with cattle
grazing On-site. There are two buildings located on-site. One was the
former sludge drying building located northeast of the drum mound. The
other was a barn located between the sludge mound and the main pit, which
was used as an office. The site is located 15 miles southwest of Norman,
Oklahoma, and one-half mile east of the community of Criner. The nearest
residence is located along the southwest site boundary.

EVALUATION
A. SITE CHARACTERIZATION (DATA NEEDS AND EVALUATION)

1. Environmental Media’

The so0il contamination has been well defined. The groundwater and surface
water, and the interactions between them, will need to be more completely
characterized in the future to determine public health implications. This
further characterization should be addressed in the second operable unit
(migration contrel) RI. A drinking water survey should be conducted and a
map developed which indicate the location and population using the
groundwater (public and private wells) or the surface water.

2. Land Use and Demographics

The land use and demographic data provided to ATSDR were incomplete.
Additional information on the current use of residential wells near the
site would be useful to ATSDR. If this information does not already exist
it should be gathered during the second RI.

3. Quality Assurance/Quality Control

Conclusions contained in this Health Assessment are based on the
information received by ATSDR. The accuracy of these conclusions is
determined by the availability and reliability of the data,

B. ENVIRONMENTAL PATHWAYS

The bulk of the contamination present on-site is located in the subsurface
soil. This contamination is the primary source of the contamination in
the other media. The first operable unit ROD requires the excavation of
all principal source areas and the appropriate treatment and disposal of
such materials. This aztion should help to decrease the migration of the
contamination from these source areas. Additional soil sampling during
the second operable unit RI 'should identify any additional areas of soil

contamination,
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The groundwater at the site is located in tws geclogic formations near the
site. One formation which is the primary source of drinking water in the
area, is the alluvium of North Criner Creek, which is 40 to 60 feet deep
at mid-valley. The other formation is the Hennesey Formation which is
composed of fractured shale, mudstone, and sandstone. The water located
in the upper sediments is potable, but deeper it becomes salty and
brackish.

The flow of the groundwater has not been well defined at this time. It
appears to flow to the southwest and the east. Leachate has been detected
up to 50 feet below the bedrock as well as 400 to 2,000 feet laterally in
the bedrock. This is a result of the strong downward gradient and the
fractured Hennesey Formation. Contamination has also been detected in the
alluvium of North Criner Creek 2,000 feet southwest of the site. The
plume is estimated to be 1,000 feet long. The mechanism of this transport
is unknown and will be the subject of further study during the second
operable unit RI.

The North Criner Creek flows from the northwest to the southeast and is
located south of the site. 1Its alluvial valley extends almost to the
southwest corner of the site. North Criner Creek joins Criner Creek
approximately 1 mile south of the site. There is also a creek located
about 400 feet east of the waste disposal areas. This stream was
impounded to create 3 small lakes which cover approximately 6 acres,
total. There is a 2-acre pond located 1,500 feet west of the drum mound.
Surface water and sediment samples were taken at various locations at the
site. These samples indicated the presence of contamination. The
additional sampling planned for the second operable unit RI should include
surface water and sediment samples to better characterize those media.

There was no ambient air sampling conducted at this site. Without any
data to the contrary, air must be considered a potential medium of
concern.

Potential environmental pathways at this site include migration of
contamination from the primary source areas and the 30il to the
groundwater, surface water and sediment, biota, and air. There is also
the potential for the contamination to migrate between the various media.

C. HUMAN EXPOSURE PATHWAYS

The potential human exposure pathways for this site are ingestion of
contaminated soils, groundwater, and surface water; inhalation of dusts or
vapors from the source areas, the contaminated soil, or the contaminated
groundwater; and dermal exposure to contaminated soil, groundwater,
surface water, or sediment.

Inhalation of dusts and vapors generated cn-site from the soils is a
potential exposure pathway for remedial wcrkers and trespassers at the
site. People may be exposed to contamination while performing tasks that
require disruption of the soil, thereby causing a release of contaminated
dust and vapors. This potential exposure will decrease once remedial work
requiring excavation of the contaminated il and construction of the
on-site landfill is complete. Off-site t :re is a potential for exposure
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from fugitive dusts and vapors generated by disrupting the soil at the
site, and inhalation of vapors generated while using the contaminated
groundwater could occur if water from contaminated wells was used for
showering, irrigation, washing cars, etc.

Ingestion of contaminated groundwater is a potential public health
concern, off~site. The maximum concentration of trichloroethylene (TCE)
{63 ug/L), and trans-1,2-DCE (120 ug/L) reported in Table 2 above, were
detected” in a residential well that was no longer in use at the time of
the sampling. However, the maximum concentration of lead (23 ug/lL)
reported, was detected in a residential well which was still in use. This
concentration of lead is of public health concern. According to the
Environmental Protection Agency these homes have been provided alternate
water. There is no known use of the groundwater on-site. The
concentrations of contaminants detected in the groundwater monitoring
wells located on-site are of public health concern and the water should
not be used for domestic or agricultural purposes.

Ingestion of soil is a potential human exposure pathway on-site. The
problem will center around the workplace (people eating lunch with dirty
hands, wiping dirt on their face, etc.). Dermal exposure is a potential
human exposure pathway from working with the contaminated soils,
especially in the locations of the primary source areas. This potential
exposure will decrease once the contaminated soils are contained within

the landfill.

There is a possibility of incidental ingestion and dermal expcsure to
surface water and seadiments at the site. The surface water features in
the area may be used for recreational activities (e.g., wading, fishing,

etc.).

Human exposure pathways that are of public health concern are inhalation
of fugitive dusts and vapors generated on-site and vapors generated from
use of groundwater off-site; ingestion of contaminated soils, surface
water, and groundwater; and dermal absorption of contamination from soil,
esadiments, surface water, and groundwater.

PUBLIC HEALTH IMPLICATIONS

Much of the contamination detected {n the various media are VOC’s. Some
of these VOC’s may cause depression of the central nervous system at high
concentrations. Also, some VOC's cause liver and kidney toxicity as well
as damage to the pulmonary and hematopoietic systems. In addition, there
is evidence that some VOC’s are carcinogenic in laboratory animals.

TCE given orally in doses of 24 or 240 mg/kg/d for a period of 14 days
produced effects including increased liver weight, decreased hematocrit,
and depressed celi-mediated immune response (Tucker et al., 1982, Sanders
et al., 1982). Based on liver tumor production in mice, the Environmental
Protection Agency (EPA} has designated TCE as a potential human
carcinogen. It is unknown how long residents may have been drinking or
using for domestic purposes the highly contaminated water present in the
plume. Long-term exposure to TCE at the maximum contamina ion detected in
residential wells could result in a significant, increased risk of
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cancer gnd other non-carcinogenic toxic effects such as liver damage and
depressxon of immune function. Therefore the use of this groundwater for
drinking, bathing, and other domestic uses is not acceptable.

Lead is known to cause neurological effects in gestating fetuses,
neonates, and young children. It can also cause peripheral neuropathy in
adults. Other adverse health effects caused by lead include:
hypertension, growth retardation, and effects on heme synthesis enzymes
and the cell membrane. The maximum concentration of lead detected in the
soil at this site was 5,470 mg/Kg and in the residential wells, 23 ug/L.
Ingestion of lead at these concentrations is of public health concern.

Acute PCB-related health effects typically occur at higher concentrations
than those detected on-site. However, for this site, the primary
identified potential health effects, resulting from exposure to PCB’s
through ingestion, inhalation, and dermal contact, are carcinogenic
effects. PCB's, have been designated as Group B2--Probable Human
Carcinogens (EPA 1987). This designation is based on experiments which
demonstrated the induction of hepatocellular carcinomas in laboratory
animals fed high doses of PCB’s in their diet (Kimbrough et al., 1975;
Norback and Weltman, 1985).

The toxicity of chromium is dependent upon the valence of the cation
present (Cr VI or Cr III) and the anion to which it is bound. The valance
of the chromium detected at the site was not established; therefore, this
assessment is based on the potential toxic effects of Cr VI, which is the
more toxic form. The cell membrane is penetrated by Cr VI more easily
than Cr III. Once inside the cell, Cr VI is converted to Cr III, which
then complexes with deoxyribonucleic acid (DNA} providing an opportunity
for cell mutation (EPA 1987). Dermal contact with Cr VI may result in
dermatitis or skin ulceration. Chromium can also cause kidney and liver
damage. The maximum concentration found in the soil was 937 mg/Kg.
Ingestion of chromium at this concentration is of public health concern.

CONCLUSIONS AND RECOMMENDATIONS

A. CONCLUSIONS

This site is of potential health concern because of the risk to human
health resulting from possible exposure to hazardous substances at
concentrations that may result in adverse health effects. As noted in the
-Environmental Pathways and Human Exposure Pathways Sections, human
exposure to contaminated soil, groundwater, surface water, sediment, air,
and biota may have occurred in the past or may be occurring now. The
actions in the ROD should reduce the potential exposures to the soil and
should reduce the potential for the migration of contamination from the
source. The second operable unit RI should provide the additional
information required to determine what migration controls should be

implemented at the site.
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B. RECOMMENDATIONS .

1., During remediation, measures should be taken to protect people on-site
and off-site from exposure to any dusts or vapors that may be released.
Workers on-site should be provided adequate protective equipment and
training, in accordance with 29 CFR 1910.120, and should follow
appropriate National Institute for Occupational Safety and Health and
Occupational Safety and Health Administration guidelines, when involved in
activities that may result in an exposure. Workers should implement
optimal dust control measures. During working hours, appropriate
monitoring should be utilized at the worksite periphery to protect nearby
workers and residents.

2. The information requested in the Data Needs and Evaluation Section of
this Health Assessment should be provided to ATSDR.

3. In accordance with the Comprehensive Environmental Response,
Compensation, and Liability Act as amended, Hardage/Criner NPL Site has
been evaluated for appropriate follow-up with respect to health effects
studies. Although there are indications that human exposure to on-site or
off-site contamination may have occurred in the past, this site is not
being considered for follow-up health studies at this time because the
level and extent of possible human exposure to site chemicals has nci been
defined and it is unclear that current exposure is occurring. However, if
data become available suggesting that human exposure to significant levels
of hazardous substances is currently occurring or has occurred in the
past, ATSDR will reevaluate this site for any indicated follow-up.

PREPARERS OF REPORT

Environmental Reviewer: Susan L. Mueller, Environmental Health
Specialist, Health Sciences Branch.

Regional Representative: Carl Hickam, ATSDR Regional Representative,
Region VI.
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Novnmbor 13, 1888

Allyn M. Davis, Ph.D (6H)

Director

Hazardous Waste Management Division

EPA Region Vi -

1445 Roes Avs.

Dallas TX 75202

Deer Dr. Davis:

' | was surprised to receive your ietter requesting concurrence on the Hardage/
Criner Proposed Remedia! Action Pian, wlwonawnlﬂngaddmomnn!mummdm
were given only one working day to formulats a reply.

Pisass be advised that the diacussions wa have had with representatives of your
agency have not served to eliminate several of our conoems regarding your proposed
plan Aayoumam.hOkhhonuSmuDeplmm of Health (OSDH) received the

9 X ; a on October 13, 1689 and subse-
quonﬂyroquemdbﬂeﬂngatnordertogmnnnlpprmﬂonofywpropoul During the
briefings your staff was unable to answer arty of our questions relative to risk analysis,
condition of the barreis and smount of liquids in barrels. Additionally, only some of our
concems relative to control of alr emissions and other basic information and assump-
tions upon which the proposed pian is bullt were answered.

Your etaff promised to forward information reistive to some of these issues; however, the
- Information received was sither unconvincing or not pertinent to these lssues. The
important question of reiative risk has been left unanswered.

OSDH believes that sev=ral of the remedial action technologlee proposed for site
clean up have merit and in the interest of public health shouid be Instituted as soon as
practicabie.

slements of merit:

Southweet trench or wells - institute Immedistely

V-shaped trench - institute immediatsly

Liquid axtraction wells

Vapor axtraction wells - If this slement is part of 8 permanent
cap with a vapor control component.

OSDH also beleves that there are serious problems with:  averal proposed ciean up
technologies pressnted in the Remedy Report and that these « sments of the pian have
potertial for increasing health risks to the public.
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elements of disagreement:
Drum lancing - not recommended
Excavation of drums - not recommended
U-shaped trench - not recommended
Catalytic therma! treatment - as presented will not mest CAA
) requirements or BACT.

The Oklahoma State Department of Health does not agree with significant slements
of EPA’s Remedia! Action plan for the Hardage/Criner Superfund sits as pressnted and
explained to us, therefor, OSDH cannot concur with the proposed pian basad on the
information currently available.

i you have any questions regarding this matter piease call me at (405) 27 1-8056.

Very truly yours,

ol

Mark S. Coleman
Deputy Commissioner
for Environments| Health
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Hardage/Criner Site
Community Relations Responsiveness Summary

The Community Relations Responsiveness Summary has been prepared to provide
written responses to comments submitted regarding the proposed plan at the
Hardage/Criner hazardous waste site. The summary is divided into two
sections:

Section 1: Background of Community Involvement and Concerns. This
section provides a brief history of community vnterest and concerns
raised during the remedial planning activities at the Hardage/Criner

site.

Section 11: Summary of Major Comments Received. The comments (both
oral and written) are summarized and EPA's responses are provided.

1. Background of Community Involvement and Concerns

Individual interest or attention to the site has been moderate since the
signing of the 1986 Record of Decisfon for source control, Individual
residents are concerned abcut their health, food chain impacts, as well as
the economy of the area. Residents at the public meeting in October of 1989
indicated their desire for more frequent updates on activities and plans

for the site, and for credibility of the remediation through the removal

of wastes from the site.

IT. Summary of Major Comments Received

Public notice announcing the public comment period and opportunity for a
public meeting was given on October 1, 1989. The Proposed Plan fact sheet
was distributed to the site mailing Yist on October 12, 1983. Fact sheets
were also sent to site repositories on this date, along with documents
comprising EPA's Administrative Record for the site. The comment period
began on October 13 and ended on November 2, 1989, A public meeting was
held on October 26, 1989, at the Grady County Fairgrounds Community Building
in Chickasha. The purpose of this meeting was to explain the results of
the Remedial Investigation and Feasibility Study for groundwater, and to
explain changes in the source control remedy since the 1986 Record of
Decision for the site. Approximately 40 people were in attendance, and a
number of questions and comments were received. Two letters were received
with questions as well.

The comments/ uestions received during the public comment period concerned
the following

o the timi-7 and exact location of remedial activities

o the impa t of contaminated groundwater on the food chain and
health

o safety a1 health concerns during remediation

the loca :on and announcement of future public meetings.

o need for .he excavation of drums

(=]
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Comments were received from the following citizens: Marvin Lyles, Edwin
Kessley, Royce Smith, Eilene Whitehead, Kay Hixon and George (Buddy)
McKinnon. Letters were recefved from George McKinnon and Lisa Ozment with
Progressive fnvironmental Management, Inc., Comments received are summar{zed
below, along with EPA responses.

Question #1. Will there be any problems with the roads due to movement of
equipment?

Response: The majority of the activities at the site during remediation will
take place within the site boundaries. There will be some movement of equipment
onto the site to perform the work. The only regular movement will be the
shipment of the liquids removed from the source areas as they are taken offsite
to be destroyed. These ligquids wil)l be accumulated until a load is ready for
shipment.

uestion #2. Why weren't the source areas covered during the time of the
investigations to prevent the infiltration of rainwater?

Response: Actions were taken to eliminate fmmediate threats at the sfte,
such as erosion of the Barrel Mound. From the end of 1982 when the Hardage
property became a Superfund site 1t was not anticipated that it would take as
long as it has for clean-up to begin. This {s particularly true of the delay
for litigation which has taken place since 1986.

Question #3. Why are there differences in the locations shown for the southwest
trench Tocations in the fact sheet and the overhead during the presentation?

Response: Trench or interceptor well locations shown on overheads during the
presentation were only approximate locations specified for the purpose of
evaluating alternatives for groundwater control. The trench or interceptor
well locations specified in the fact sheet are also approximate and based on
the current spread of groundwater contamination. The exact location of the
propased interceptor system will be determined during final design stages of
the project, and will be based on the follawing considerations:

a) the spread of groundwater contamination immediately upgradient of the
alluvium;

b} the hydraulic properties of the bedrock (these dictate the exact design
requirements); and

¢) the location of residential structures and property.
EPA will make efforts to install -ne interceptor system so as to minimize

disruption to homeowners who may ‘e impacted by construction and operation
and maintenanc2 activities.
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yestion #4, Did all of the EPA's information come from the Hardage Steering
Committee's investigation or did EPA do its own studies.

Response: Much of the information ahout the Hardage site has come from multiple
sources. EPA, the Oklahoma State Department of Health (0SDH), and the Hardage
Steering Committee (HSC) have all gathered information about the site. The

most recent investigation, that of the area groundwater, was conducted hy

the Hardage Steering Committee under the terms of a formal agreement with

EPA. Among the terms of the agreement were provisions for EPA oversight of

the work, split sampling by EPA to check the HSC's sample results, and EPA
review and comment upon the investigation reports, and final EPA apnroval,

EPA has its own experts and employees to examine the information gathered and

is not dependent upon the interpretations put on the raw information by the

HSC.
Question #5. How deep is the underground water ir the area of Mrs, Smith's
property?

Response: Water level measurements in the alluvium in this area indicate
that the groundwater tahle is about 15 feet helow the ground surface.

Question #6. Is there any threat from eating from pecan trees that have
roots into the contaminated groundwater?

Response: Wells {n the vicinity of the homestead in question (MW-12, 13, and
28, for example) exhibit detectahle concentrations of contaminants. Contami-
nants detected in the alluvium include the following compounds at the
concentrations indicated:

Compound Concentration Range Drinking Water Standard
{parts per billion) (parts per billion)

--------------------------------------------------------------

Total volatile

organics {V¥0C) 39 - 560 not set
Arsenic 1 - 7 50
Selenium 6 - 52 10

As the table indicates, selenium and VOCs are present at levels which pose a
concern for drinking water, Whether these contaminanats are taken-up by
pecan tree roots is not known, EPA will search for information on exclusion
mechanisms in pecan trees, and further evaluate thic question,



uestion #7, There were noxious fumes from the site during its operation,
What about these fumes?

Response: During the time that the Hardage site was open, much of the waste
that was hrought to the site was exposed to the air, There were open ponds
containing waste and drums and piles of more solid material were also left
uncovered. This allowed the fumes to escape from these sources. The potential
for escape of fumes {s dependent on the surface area of contaminated material
which is exposed. During the selected remedy, the major potential for such
exposure is during excavation of the drums from the Barrel Mound and the Main
Pit. Three direct actions will be taken to control the formation of fumes.
First, the excavation will be done on the smallest practical working face,
This means that the area disturbed to remove the drums and any one time will
be kept at a minimum so that as little contaminated material will be exposed
to the air as possible. The second step will he constant monitoring of the
air both around the excavations and at the fence line. The third is would he
the use of engineering controls to prevent vapor release problems. This
would entail the use of foam supressants to stop the escape of the fumes up
to stopping operations and recovering the exposed areas if the fumes cannot
be controlled,

Question 8. Is EPA aware of a report hy Kirk Brown from Texas A & M saying
that contamination is worse than EPA says?

Response: One of the government's experts for the purposes of the upcoming
trial on the Hardage site is Dr. Kirk Brown. Mr, Brown is therefore repre-
senting the government and EPA is in agreement with his opinions, which
involve significant measures to directly reduce contamination in the main
source areas,

Question #9. When will a final decision be made on what will be done to
clean up the site?

Response: The Record of Decision which was issued at the same time as this
Responsiveness Summary completes the EPA's administrative process for selecting
the clean-up method for the site. There is also a trial on this issue which

is scheduled to hegin on November 27, 1989 in Federal District Court in
Oklahoma City and which should last no more than twenty days. The Judge will
then give his decision on remedy.

Question #10. The notice that appeared in the Daily Oklahoman was not
sufficient to notify the local residents ahout the meeting on the sit:,
Notice needs to be provided in papers which the local people use.

Response: The regulations governing the issuing of public notice reauire
that a daily paper he used to give the notice. However, that doesn't prevent
the placing of additional notices in other papers. In the future adc tfonal
papers will be used including the Purcell Register, Chickasha Star, a~d the

Blanchard MNews.

110



Question #11., The meeting should have been held in McClain County where the
site 15 and not in Grady County.

Response: Future meetings will be held at a location in Purcell,
Question #12. Will transcripts of the meeting be available to the public?

Response: Yes. A copy of the meeting transcript will be placed in the public
repository for the site in the Purcell Public Library, the offices of QSOH in
Oklahoma City, and at EPA's offices in Dallas. [In addition, copies will be
available on request from either Mr. Underwood or Ms, Price at EPA.

Question #13. There are carcinogenic compounds in the water that has been
used by the Whiteheads (including children and infants) over the past 14

years, This .contamination is moving to Criner Creek, which in turn runs into
the Washita. At what rate is it moving?

The Whiteheads were pravided alternate water from the McClain County Rural
Water District No. 7 in 1987. Prior to this, domestic water supplies came
from wells installed in North Criner Creek. Groundwater contamination has
migrated to a location in North Criner Creek which is approximately 1600
feet downstream of the North Criner Creek bridge on 01d State Highway 172,
Groundwater flow rates for the upper alluvium are estimated to be between 80
and 170 feet per year and that for the lower alluvium between 9 and 19 feet
per year,

Question #14. How many years until this contamination is contained?

Response: Groundwater contamination will be removed when the groundwater
interceptor system and source control components (soil vapor extraction,
drum excavation and liquid extraction wells) are installed. Construction is
expected to take some five months from start to finish. Construction will
begin as soon as the litigation ends and the trench design is approved by
EPA.

Question #15. Do we know how much contamination is present in Criner Creek?

Response: We know there are levels of contaminants in the North Criner

Creek alluvium (see answer to Question #6). Low levels of contaminants have

also been detected in surface water samples of North Criner Creek. UContaminants,
however, have not reached Criner Creek.

Question #16. How much time will be needed from the time a decision is made
to the start of the clean-up?

Response: Once a decision has been made (see Response to Question #9) it
normally takes about nine months for clean-up to begin. !nlike most sites,
much of the preliminary design has been completed for trial, and therefore
work could begin within several months of a final remedy decision,
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Question 17, Should the Whiteheads continue to farm?

Response: Results of the Public Health and Environmental Endangerment
Assessment (PHEEA) conducted during the groundwater investigation indicate
that it is safe for the Whiteheads to farm. The PHEEA evaluated expasure
scenarios which assumed dermal contact with affected water and injestion of
affected water, beef and milk for various age groups. The results of risks
associated with exposure scenarios are summarized in the Second Operable Unit
Feasibility Study, which indicate risks below EPA's common acceptability
range for risks associated with Superfund clean-ups (1 in 1,000,000 risk).
Probable scenarios of future land use were developed for exposure calculations
Probable exposure scenarios for a child or adult were a few orders of mag-
nitude below EPA's acceptablilty range, howeyer, worst cage scenario resylts
showed risks from exposure to be between 10-" through 10-°.

Question #18. Will appeals be made to the court decision?

Response: We do not know, Certainly all sides in the case have the legal
right to do so, but whether or not that right will be exercised will have to
be seen after a ruling has been made.

Question #19. Some of the residents near the site have been told they will
have to move for the clean-up. What if they do not want to?

Response: It is not and has never been the posftion of EPA that any of the

area residents would have to move. Because of the need to locate some of the
portions of the groundwater portion of the clean-up off of what was the

original Hardage site, access to some area properties may be needed to

implement the clean-up. EPA does not feel that it is necessary to move for

the purpose of institutional controls, but cannot rule out the possibility

of temporary re-location during remedy construction. If no agreement can be
reached on allowing access to property for implementation of the clean up the
government could as a last resort abtain such access through the use of emminent
domain. However, the need to resort to such a method has been rare.

guestion #20. 1Is there water contamination to the north? My grandfather
rilled three wells in an area of North Criner Creek north of the area of

contamination shown in the fact sheet.

Response: Data collect for and by EPA does not indicate that contamination
has migrated to this area. To be on the safe side, however, the Oklahoma
State Department of Health {(OSDH) has sampled the wells in question. The

has indicated that results were sent to residents, which showed no detectable

contamination.

guestion #21. Has all of the seismigraphic work in the area fractured the
edrock?

Response: Geologic studies at the site have revealed details regarding the
stratigraphy and structure of the site area. While fractures were noted in
the local bedrock, there is no reason to believe these have been caused by
seismic testing in the area.
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Question #22. Are there faults in the area?

Response: Studies reported in the literature have provided evidence for
deep, complex faylting in the Criner region. Depths of over 5000 feet are
suggested for such complex faulting. No evidence has heen found in the
literature to suggest that these faults extend up into the younger (less than
about 1000 feet deep) bedrock in the vicinity of the site,

Question #23. Something needs to be done quickly to remedy the site problems.

Response: EPA agrees with this statement. Fortunately the upcoming trial is
set for Novemher 27, 1989,

Question #24. The reputation of the area has heen devastated and property
vaiues depressed. These things aren't heing addressed. The only way to
restore confidence is to remove the drums from the site completely and highly
publicize the event.

Response: The selected remedy calls for the removal and destruction of
contaminants contained in the source areas through liguid extraction,
excavation, and soil vapor extraction., The rapid and permanent destruction
of contaminants is one of the primary henefits of the selected remedy over
other options that have been proposed or considered.

Question #25. Once remediation of the Hardage/Criner Site is complete and
for some unforeseen reason the selected means of remediation does not prove
to he sufficient, will the PRP's he financially responsible for an extended
remediation?

Response: Responsibility remains even after remediation, Should

additional activity beyond that selected in this Record of Decision be nceded

the same parties would still be liable for remediaiton, Such determinations

are made on the hasis of the 5 year Superfund review process and though re-openers
in consent agreements, which provide for continuing liahility if additional

work hecomes necessary.

Question 426, 1f material from the site is transported offsite to another
disposal facility and this facility later becomes a Superfund site will the

PRP's be financially responsible for the material transported to the site
from Hardage/Criner?

Response: The generators of the material would still bhe responsible for it,
This scenario is not expected to occur as the materials taken offsite should
he destroyed in compliance with EPA regulations.

Question #27. Can the land be put back like it was?

Response: No. The hest that can he done is to remove and destroy as much of
the contamination as is possible and to reduce the threat posed hy what
contamination remains by limiting its mohility and by careful maintenance and
monitoring of the site. Because of the need to maintain a cap on the site,
the land will very likely lay fallow.



8uestion #28. (OSDH) The objective of Superfund is the protection of public
ealth and the environment. Any release of contamination into the water or
air resulting from the remedial action at the site is inappropriate and runs
counter to this objective,

Response: The objective of Superfund is the protection of human health and
the environment, This objective includes protection from hoth long-term and
short-term risks. The short-term risks posed by excavation of the drums from
the source areas exist, hut can bhe controlled as described in the Response to
Question #7 for releases to air. The excavation of buried drums is an
established technique which has been successful at similar hazardous waste
sites. Experience at such sites has shown the precautions which need to he
taken to minimize any short-term risks to the site workers or to the public.

The long-term risks associated with the Hardage site are a grave concern.
Ultimately this concern can-only be minimized by the recovery and destruction
of the contaminants. No one can predict what will occur over time as the
drums buried in the source areas corrode and continue to release their contam-
ination to escape into the environment. As these wastes mix and migrate the
risks they pose will continue., These risks include chronic, long-term risks
posed hy carcinogenic compounds. With no known time limit for the release of
the contamination from the source areas a choice is apparent between rapid
removal and destruction of contaminants using pre-planned engineering and
safety controls successful in other similar excavtions. The alternative is
attempts, with many uncertainties, to achieve long-term containment of
hazardous and carcinogenic contaminants which are mohile and subject to
continued release into the environment under conditions that are neither
known or controlled.

Question #29. (0SDH) The data provided does not support the volume or condition
of the drummed waste that was used to justify the removal component of the

proposed plan.

Response: It is true that assumptions have heen made about how many of the
buried drums still contain liquid waste. Faced with the choice of hoping

that perhaps all or most of the drums are empty or making the more conservative
assumption that they are not, EPA assumes that they continue to pose a threat,
Given the stakes, the health of local residents and the environment, we would
rather take the precaution of making this assumption and then discover that

the drums are empty than gamble that they are empty and later be tragically
proven wrong,

Question #30. Can we he confident that all areas relating to soil vapor ‘
extraction have heen addressed? Can we he confident in the catalytic oxidation

process and that this in itself would not contaminate the air?

Response: Once EPA selects the final remedy for the site, a detailed remedy
design will be prepared and approved. This design will necessarily address
all areas of concern during remediation, including refining the areas of
contamination, evaluation in detail the performance of soil vapor extraction,
and covering details of health and safety during remedial activities. As far
a catalytic oxidation is concerned, EPA is required to utilize the Best
Available Control Technology (BACT) for the destruction of contaminated vapors
resulting from soil vapor extraction, This is a requirement of the Clean
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Air Act and State regulations, If catalytic oxidation does not meet BACT,
then an alternate thermal destruction technology will be used. Air monitoring
onsite and at site boundaries will be instituted to assure air quality remains
below action levels desiged to protect human health,

Question #31. The rural water system should be extended to those concerned
about possible domestic groundwater contamination.

Respanse: There are currently no plans to further extend the rural water
system through Superfund. Conditions which would warrent such an extension,
such as threatened or impacted groundwater in drainages outside North Criner
Creek, do not exist. Questions about potential groundwater contamination
from the site have been evaluated and indicates that groundwater plumes are
migrating primarily into the alluvium of North Criner Creek where alternate
water has been supplied. Planned actfons in the 3)luvium would assure that
contamination in the alluvium is geographically controlled and concentrations
reduced.

Question #32. A park or recreation area should be set up with information
about the site.

Response: EPA has established a repository at the Purcell Public Library
which contains all such information.

EPA responses to revisions of the Secand Operable Unit reports prepared by ERM-
Southwest are found on the following three pages. These revisions were
submitted to EPA during the public comment period and are treated since EPA
approved the Second Operable Unit RI/FS prior to this time,
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TECENICAL REVIEW COMMENTS
AMENDMENT NO. 1

SECOND OPERABLE UNIT
REMEDIAL INVESTIGATION REPORT
REVISION NO. 1 HARDAGE SUPERFUND SITE
- CRINER, OKLAHOMA

The United States Environmental Protection Agency (EPA) con-
ducted s technical review of the Revision No. 1, dated
October 10, 1989, to the Second Operable Unit (OU) Remedial
Investigation Report (RI) prepared by ERM-Southwest, Inc.
Users of the RI should be sware that EPA has a number of
comnents and technical concerns regarding the report and its
Revision No. 1.

Previous EPA review comments were orgsnized to align with
the Sumaary and Conclusions Section (Chapter 6) of the RI
report. Individual responses were presented for each of

54 conclusions in Chapter 6. These responses addressed the
major areas of concern that EPA has with the RI.

This amendment addresses the October 10, 1989 major
revisions to the Summary and Conclusions section (Chapter 6)
of the RI report. The revised conclusion is noted and the
new response is presented beneath it. Comments could be
raised for each of the revised technical sections and sub-
sections of the report.

Users of the RI should therefore consider EPA’'s broad
responses and noted data limitations as needed when review-
ing the individual technical sections or appendixes con-
tained within the RI.

Revised Conclusion
Chapter 6--Introductory Paragraphs

EPA disagrees that Stratum II is relatively impermeable;
while it may be of lower overall permeability than overlying
or underlying units, Stratum 1I contains fractures and sand-
stone lenses. The source mounds are also not entirely
within the bounds of Stratum II. Excavation of the source
mounds into Stra:um I sandstones is also suspected.

The presence of rummed solids and liquids in other portions
of the Main Pit besides the west side) is also expected.

10
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Data developed by the HSC expert panel investigation was
sponscred by the BSC for their ongeing litigation purposes.
This study, as part of litigation, has not been endorsed by
EPA.

Reviged.Conclusion No. 11

EPA does not agree with the characterization of Stratum II
as a low permeability unit.

The hydraulic head measurements alone do not yield informa-
tion on the vertical rate of groundwater movement through
Stratum II. Hydraulic conductivity and porosity values are
slso necessary.

EPA does not agree with ERM's revised groundwater velocities
for Stratum I and Stratum III. ERM's values were calculated
using median hydraulic conductivity values and the lowest
hydraulic gradient observed during the study. Recalculating
the velocities using the range of measured hydraulic conduc-
tivities and hydraulic gradients reveals that Stratur I vel-
ocities could range from 1/2 to 1,000 feet per year and
Stratum III velocities could range from 0.003 to 250 feet
per year.

Revised Conclusion No. 15
No comment.
Revised Conclusion No. 21

EPA desires to state that the period of record, while
revised to include a longer period, is still relatively
short and may therefore not be fully representative of the
range of flows that may be encountered in the creek.

Revised Conclusion No. 26

The peak flow measured for the south pond may not be
relevant since it is controlled by discharge through a pipe
rather than site hydrology.

It should be noted that the pe:iod of record, while revised
to include a longer period, is still relatively short and
may therefore not be fully representative of the range of
flow from the south pond or the alluvium.
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Revised Conclusion No. 43

The modeling performed by SSPA was not conducted as an
approved task under the second OU work plan. This modeling
is being performed as s resulrt of the BSC litigation effort
and will be evaluated separately.

As stated in previous responses, EPA does not agree that the
contamination found in the alluvial system is predominantly
the result of surfical transport.

Revised Conclusion No. 45
See Revised Conclusion No. 43 response.
Revised Conclusion Nos. S4 and S5

The PEEEA does not address the exposure pathway that led to
the provision of an alternative drinking water supply to the
residents previously dependent on well water from the North
Criner Creek slluvium. The PHEEA also ignores the potential
exposure of humans via the ingestion of aquatic organisms,
at an annual consumption of sbout 5 pounds per year, which
is possible under a recreational scenario for North Criner
Creek. This is very important since the 10* carcinogencic
risk criteria for some volatile organic compounds, (such as
l1,1-Dichloroethene at 1.85 ug/l) relative to the consumption
of aquatic life, 4is less than CLP contract detection limirs.

The PHEEA also does not address a "no action" alternative
that action alternative risk reductions can be compared to.

The range of risks developed in the PEEEA are applicable
only to the exposure scenarios evaluated and are lacking in
that the ingestion of ground water and/or aquatic life
potential exposure scenarios are conspicuously abseat.

The PHEEA also does not use reference doses, Rfds, nor does
it follow the more recent EPA guidance for the preparation
of Buman Bealth Evaluations 9285.70l1A dated July 1989.

12
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Site

RECORD OF DECISION

(ENFORCEMENT DECISION DOCUMENT)

Marcage/Criner located in McClain County, Oklahoma

Documents Reviewed

1 am basing my decision on the following documents which describe the
cost-effectiveness of source control remedial alternatives for the
Hardage/(riner Site:

Field Investigation and Data Summary Report, Royal Mardage
Industrial-Hazardous Waste Site near Criner, Oklahoma, by CHoM Hill,
dated May 1984,

Source Control Feasibility Study, Royal Hardage Industrial Kazardous
Waste Site near Criner, Oklahoma, by CHoM Hill, dated February 1985,

Preliminary Public Health Assessment for Groundwater Ingestion for
the Hardage/Criner site by CH M Hill, dated August 1985,

Summary of Remedial Alternative Selection, November 1986,

Data gathered prior to and during enforcement actions in 1982 as
described in Appendix A to the Summary of Remedial Alternatives,

August 1986 memo, Bil) Langley to Bob Davis descriding review and
confirmation of 1984 data from sludge mound sampling.

Public comments received March 10 - April 15, 1986 on the Source
Control Feasibility Study.

Community Relations Responsiveness Summary, November 1986,
Staff summaries and recommendations,

Reference materials for the documents 1isted above,

Description Of Recommended Final Source Control Remedy

Excavate the principal source areas {drum mound, main pit, and
sludge mound) to bedrock and separate wastes for treatment as follows:

Solids - treatment and disposal in an on-site landfill cell construc. »d
and operated in compliance with the Resource Conservation and Recove-
Act of 1976, as amended (RCRA),

Qyc
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® Organic liquids will be incinerated.

° Inorganic liquids will be treated and disposed by other means,
3s appropriate.

Temporartly close areas of residual contaminatfon at the former source
areas until remedial action is selected under the second operable unit,

Decision

Consistent with the Comprehensive Environmental Response, Lompensation,
and Liability Act of 1980 {CERCLA) and the National 0i1 and Hazardous
Substances Contingency Plan (40 CFR Part 300), ] select the remedy
described above (alternative number seven from the Source Control Feasi-
bility Study) for the Hardage/Criner site. | have determined that this
remedy s cost-effective and is protective of pudbliz health and welfare
and the environment. The action will require operation and maintenance
to maintain the effectiveness of the remedy. Since wastes will be left
on-site, the remedial action will be reviewed every five years to assure
that the remedy is still protecting public health and the environment,
The State of Oklahoma has been consulted on the remedy. | have considered
Section 121 of the Superfund Amendments and Reauthorization Act of 1986
(SARA), 1ncluding the cleanup standards thereof, and certify that the
portion of the remedial action covered by this Record of Decision (ROD)
complies to the maximum extent practicable with Section 121 of CERCLA {as
amended by Section 121 of SARA),

If negotiations are successful, potentially responsible parties {PRPs)

will enter into a Consent Decree with EPA authorizing the PRPs to implement
the remedial action. In the event that negotiations are unsuccessful,
on-going litigation will be pursued by EPA and the Department of Justice

in an effort to se ormance of the remedial actions,

/1 P&

Date ) -Ffances E. Phillips
Acting Regional Administrator
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HARDAGE /CRINER
RECORD OF DECISION CONCURRENCE

Qe rrEDouns

Allyn M, Davis, Director
Hazardous Waste Management Division
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-
{t 33f>’€59£¢t E. Hannesschlager, Chief Bennett Stokes, Chief

perfund Enforcement Aranch Solid Waste and Emergency
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Response Branch,
Office of Regional Counsel
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Larry D. Wright, Chief
Superfund Enforcement Section
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SUMMARY OF REMEDIAL ALTERNATIVES SELECTION

FOR SOURCE CONTROL

HARDAGE/CRINER SUPERFUND SITE

MCCLAIN COUNTY, OKLAHOMA

NOVEMBER 14, 1986
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SUMMARY OF REMEDIAL ALTERNATIVE SELECT]ON
HARDAGE/CRINER
MCCLAIN COUNTY, OKLAHOMA

1.0 Site Llocation and Description
2,0° Operating History
3.0 Current Site Status
4,0 Risk to Public Health and Welfare and the Environment
5.0 Alternative Development and Screening
6.0 Selected Alternative
7.0 Compliance of Remedial Action with Applicable or
Relevant and Appropriate Requirements
8.0 Operation and Maintenance of the Remedy
9.0 Compliance of Source Control Remedy with Section 121 of the Superfund
Amendments and Reauthorization Act of 1986 (SARA) to the Maximum
Extent Practicable
10.0  Other Operadle Units
11.0  Enforcement
12.0  Community lnvolvement
13,0 References
APPENDICES :

A) Chronology of EPA Site lnvestigations Prior to 1984

B) List of Potentially Responsible Parties Identified for the
Hardage/Criner Site

C) Community Relations Responsiveness Summary on the Source
Control Feasibility Study
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2.0)

SUMMARY OF REMEDIAL ALTERNATIVE SELECTION
HARDAGE /CRINER
MCCLAIN COUNTY, OKLAMOMA
NOVEMBER - 1986

SITE LOCATION AND DESCRIPTION

The Hardage/Criner site {s located in McClatn County, Oklahoma,
roughly 15 miles southwest of Norman, Oklahoma and 1/2 mile east of
the community of Criner (Fig, 1). The area 1s agricultural with
land on 211 sides of the site used for graring cattle. Oklahoma
Highway 24 forms the southern boundary of the site and 2 gravel
road runs along the east side of the site (Fig., 2).

OPERATING HISTORY

The Royal Hardage Industrial - Harardous Waste Land Disposal Facility
was 1ssued an operating permit by the Oklahoma State Department of
Health {OSDH) in September 1972 and commenced construction {mmedia-
tely, Two pits were excavated, the main pit and the south pit.
Driginally, liquids and sludges from drums and tank trucks were
discharged directiy to these unlined pits. The methods of ligquid
disposal were evaporation and infiltration; however, the main pit
filled to capacity rapidly, Waste from the pit was transferred to
temporary ponds, the “west pond” area, where liquids were slurried
with soil, transfered on to the south pit and disposed concurrently
with styrene tar and 03l recycling residues. The south pit was
eventually filled in and waste piled to a height of about 10 feet
sbove grade, forming the "sludge mound”, After the first years
operation, drums were no longer emptied, but rather piled at tha
north end of the main pit beginning the “drum mound”. The mound

was extended southward and built to & hefght of about thirty feet.

In 811, roughly 18 to 20 million gallons of waste were disposed at
the site during its operation. The sequence of operatfions has been
compiled from OSDH inspection reports and a deposition and hearing
tes*imony of the facility owner/operator. In 1978, the State of
Dklanoma filed complaints against the facility for suspected lead
poisoning of air around the site, In September 1979, OSDH began
proceedings to revoke the facility permit for operating unpermitted
pits, faflure to ses) permeable lenses in the pits, improper closure
of pits, failure to retain runoff, and improper storage of wastes,

In September 1980, the U,S, Department of Justice (DOJ) filed suit

on behalf of the Environmental Protection Agency (EPA) against the
faciltty under Section 7003 of the Resource Conservation and Recovery
Act (RCRA), Operations ceased in November 1980 prior to the effective
date of RCRA interim status requirements. Royal Hardage then
undertook site decontamination and closure efforts which extended
into 1982, These efforts consisted of mixing fluids ¥n the pits with
sof), excavating visibly contaminated sofls from mixing areas and
temporary ponds and capping the source areas with a layer of soil.
During closure, an effort was made to consolidate wastes in the
source areas (sludge mound, main pit, and drus mound).
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3.0)

3.1)

3.2)

CURRENT 5iTE STATUS:

Site Investigations:

The site was inspected frequently by OSDH during 1ts operation.
Inspectors reported widely varying conditions, with problems init-
1ally centered around pits filled to capacity and the potential for
overflow. In 1976 OSDH requested that Kardage installed groundwater
monitoring wells fn the southwest drainage. Eventually, thirteen
monitoring wells were installed by the operator. These have been
periodically sampled ever since, showing uniformly high levels of
contamination. Some Hardage wells may have become contaminated by
surface runoff entering the well bore during and immediately after
construction., HMowever, repeated purging of these wells has not
lowered the levels of contaminants,

EPA first {nspected the site in July 1979 due to asbestos disposal.
EPA contractor Ecology & Environment (FIT) collected samples at the
site in August 1979, August and October 1980, and in March and
August 1982. In 1984, work was begun by EPA contractor CHoM Hill

to gather supplement2] data to allow preparation of a Feasibility
Study (FS) for permanent remedial actions on the site. This supple-
mental dats was compiled and field work was documented in a Data
Summary Report (DSR) completed in May 1985. A chronology of EPA
sampling efforts prior to 1984 is given Appenaix in A.

Contaminants:

The site was permitted to accept all types of industrial and hazardous
wastes except radicactive materials (OSDH-1972). A total 18 to 20
million gallons of waste was logged into the site. The resulting
mixture contains virtually every type of waste produced by industries
operating in the States of Oklahoma and Texas from 1972 through 1980.
The general types of waste accepted at the site included: oil
recycling wastes, chlorinated solvents, styrene tars, acids, caustics,
paint sludges, lead, chromium, cyanide, arsenic, pesticides, 1nks,
PCBs, and large quantities of waste of unknown content from injection
wells and other facilities including what became the Brio and Bio
Ecology Superfund sites (Hardage 1972-1980, Eltex 1985), Under each

of these broad waste types are numerous specific wastes streams
produced from perhaps hundreds of different industrial processes,

each waste having 1t's own unique characteristics, tmpurities, and
i{nherent hazardous and toxic properties.

Some of the contaminants which pose an {mmediate threat through
groundwater are chlorinated solvents, including: 1,2-dichloroethane,
1,1,2-trichloroethane, 1,1-dichlioroethene, tetrachloroethene, and
trichloroethene (CHoM Hill 1986a). Other compounds such as lead,
chromium, PCB, and toxaphene are present on the site and will pose
long term or permanent hazards due to their persistence in the
enviroament., This {s by no means an exhaustive 1ist of efther the
wastes sent to the site or the contaminants of concern; further
information is contained in the source control FS.
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3.8)

3.5)

3.3) Remaining Features:

Source areas include the main pit, drum mound, and sludge mound
{Figure 2). The slude mound covers 1.5 acres to 2 thickness of
from 15 to 20 feet above and within the former south pit.

The main pit covers about two acres with a 15 to 20 foot thickness

of waste having been slurried with s0i1 and backfilled intoc the

pit, bringing 1t to the grade of surrounding 1and on the east and
forming 2 steep term 10 to 20 feet high on the west. A high concen-
tration of drums is Yocated along the west side of the pit and in

the barrel mound which covers about 0.8 acres to a thickness of 30

to 40 feet, Estimates of the number of unemptied drums remaining

tn the source areas ranges from 10,000 to over 20,000, with knowledge
of site operations and history favoring the latter (Hardage 1972-80).

Other areas of the site were used 2s temporary holding and mixing
ponds or may have dbeen incidentally contaminated during site oper-
ations., These areas are the west ponds, east ponds, north pit, and
the southwest drzinage (Figure 2).

Two buildings are still on-site, A former sludge drying building
used during the last year of operations is located northeast of the
drum mound, A barn, used as the office, {s between the sludge
mound and main pit.

Hydrology:

North Criner Creek runs in 2 northwest to southeast direction south
of the site with the allyvial valley extending nearly to the south-
west corner of the site., This stream is perennial and joins Criner
Creek roughly one mile south of the site. Criner Creek empties
into the Washita River thirteen miles south of the site.

A stream runs along the east side of the site, about 400 feet east
of the waste areas., This stream has been impounded to form a chain
of three small lakes totalling about & acres. Another two acre
pond lies about 1500 feet west of the drum mound.

Geology:

The site lies in what are commonly referred to as “redbed® sediments,
This is a2 thick sequence of shales, mudstone, and sandstones which
gr- ‘e back and forth over the space of tens to hundreds of feet.

The geology was originally described as consisting of the Bison

sha'e overlying the Purcell sandstone., Site {nvestigations indicated
th e units are not differentiated at the site; so shallow bedrock

is ‘eferred to collectively as the Hennesey formation (CHoM Hill 1985),

AFU““]\-w‘.
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Beds generally dip to the south and southwest at less than 5°,

No major faults are believed to underliie the site. However, 2 well
defined regional joint system {$ present with joint sets observed
at N 20° W, N 20° E, and N S50° W (Kent 1982).

The alluvium of Nerth Criner Creek 1s 40 to 60 feet deep at mid
valley and made up of decomposed bedrock from adjacent uplands.

Geohydrology:

The groundwater table beneath the site generally follows topography
and flows are to the southwest and east. Adjacent monitoring wells
completed at different depths strongly indicate a vertical (downward)
flow component exists. Shales and mudstones underlying the site

are fractured and provide a secondary permeability which, coupled
with horizontal sandstone beds, has allowed migration of leachate
from 400 to as much 2000 feet laterally through the bedrock and

over 50 feet beneath the bedrock surface., Questions exist on the
method of transport to the southwest, where waste has migrated over
2000 feet by unconfirmed pathways to enter the alluvium of North
Criner Creek and apparently form a plume over 1000 feet long in the
alluvial aquifer., Further evidence of the dedrock's inadequacy as

a barrier to migration 1s provided by considerstion of contamination
in two of the CHM Hil) - 1984 wells (BW-4, GTW-3) and in a series
of four FIT - 1982 wells (EW-3,EW-5,EW-6, and EW-7) located to the
east and southeast of the sludge mound. These wells are in areas
where no site operations occurred and where runoff would not be
channeled by topography. The observed 400 feet of migration into
these wells over the twelve years between 1984 and 1972 indicates a
rate of transport greater than 33 feet per year.

Areal Groundwater Supplies:

Where possible, residents of the area have drilled water supply
wells into the shallow alluvium of streams such as North Criner
Creek. MHowever, farms not located fn alluvial valleys and without
access to these supplies can and have drilled producing wells into
the Hennesey formation within one mile of the site. Although not
formally classified, both the Criner and North Criner Creek alluvial
aquifers and the Hennesey formation would generally be categorized
as Class 1Ib under the EPA Groundwater Protection Strategy.

Fresh water in this area is generally contained in the upper sediments,

with water becoming progressively more salty or brackish with depth
as indicated in Figur> 3 (USGS -1966).
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Extent of Contamination:

Groundwater has been contaminated beneath and adjacent to the

source areas, in the southwestern drainage, and to the east and
southeast of the source areas to depths greater than 50 feet., The
alluvium of North Criner Creek has been contaminated, as evidenced
by the presence of from 100 to 300 ppb of volatile organic chemicals
{n three separate wells, which indicates a plume over 1000 feet

long (Figure 4). The relative contribution of surface and subsurface
pathways to alluvial contamination 1s unknown. However, transport
rates observed on other parts of the site indicate the source areas
will, over time, continue or begin to introduce contaminants to the
alluvial aquifer through surface and subsurface migration routes.

Soils may be contaminated over several tens of acres as a result of
indiscriminant operations and closure. Evidence of this 1s provided
by both visible surface contamination and stressed vegatation.
Determination of the extent of surface contamination will require a
significant sampling effort during the second unit Rl to adequately
define the areas requiring remedial measures.

RISK TO PUBLIC HEALTH AND WELFARE AND THE ENVIRONMENT

Many of the compounds present at the Hardage site are either known

or suspected carcinogens, Other compounds either are or are believed
to be acutely toxic or capable of causing damage to specific organs,
Some of these compounds also bio-accumulate in plant, animal, and
human tissues.

The principal routes of exposure for humans are: G&Groundwater
ingestion, direct contact, ingestion resulting from contamination
of the food chain and possibly exposure to afrborne contaminants.

The alluvial aquifer of North Criner Creek represents the most
readily available source of drinking water in the vicinity of the
site. This aquifer is contaminated with varying amounts of several
chlorinated solvents, as evidenced by sampling of water from the
abandoned Corley well and three alluvial monitoring wells, Since
several of the compounds detected in these samples are either known
or suspected of inducing cancer and/or damage to specific organs

of the body, chronic consumption of this groundwater would pose
unacceptable health risks.

The Smith and Atkinson/Bearden wells a * located 200 and 700 feet
respectively from contaminated monftoring wells. Domestic use of
water from the abandoned Corley well or the EPA monitoring well
AW-S03 would pose lifetime cancer riskec in excess of 10-4. Use of
groundwater from on-site would pose an =xcess lifetime cancer risk
averaging 2% and up to 601 (CHpM Hill, 1986a),

LEOOO %6
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Direct contact with wastes on the surface of the site also poses
hazards; however, the health risk has not been quantified. Deter-
mination of acceptable levels of surface contamination will be a
primary concern in the second unit FS. Current human traffic on
the site is minimal; but cattle do occasionally graze on the site.
Contamination of the food-chain by lead, chromium, pesticides, and
PCBs, on the surface of the site poses long-term hazards. This
concern has prompted construction of a fence to keep cattle off of
the source areas; however, there {s evidence of continued intrusion
by cattle, giving rise to concerns of food chain contamination.
Certain compounds such &8s pesticides and PCBs have the ability to
bioconcentrate through successively higher levels of the food chain
{EPA 1985a).

Inhalation of volatiles and contaminated afrborne particulates on
and possibly adjacent to the site may also pose long term hazards;
however, this has not been confirmed,

ALTERNATIVE DEVELOPMENT AND SCREENING

In accordance with Section 300.68(f) of the NCP and EPA guidance
documents (EPA 1985b), several alternatives were developed for
source control remedial actions at the Hardage/Criner site. Scoping
of general alternatives and objectives for remedial action was first
discussed in a 1983 meeting between EPA, OSDH, and EPA contractors.
After reconsidering these objectives and alternatives in 1ight of
the decision to proceed with a source control operable unit,

eleven alternatives were developed (Table 1), as documented in the
FS. Of these alternatives, four were retained after screening and
developed in further detail (see Section 5.2+5.5 below). Estimated
cost ranges for the four alternatives retafned are shown in Figure 5.

Alternatives eliminated in screening:

The most notable result of alternative screening was the elimination
of those plans for containing the wastes in place. Several methods
of isolating the wastes and reducing or eliminating their relmase
were considered., After screening of technologies, several fn-situ
containment plans were developed. Of these, capping in conjunction
with vertical trenches to intercept shallow groundwater (Alternative
#5) would be expected to be the most effective. While this plan

may be the most effective fn-situ containment plan, 1t can by no
means be considered as an adequate remedy on that basis alone.
Consideration of this alternative did, however, serve as a test of
whether or not any form of capping-in-place remedy would sufficiently
contain the source areas. Technologies such as slurry walls and
groundwater injection/withdrawl were eliminated due to the presence
of fractured bedrock, observed vertical migration of contaminants,
and the absence of any continuous horizontal bedrock layer at

£ ]~ =
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TABLE 1 - Source Control Remedial Alternatives
> Rlternative No, 1 « Mo Action: mo site tewedial action taken.
> Aternative No, 2 = Lirited Artion: reredial astion consists of

grading, revegetation, fencing and Imstitntional restrictions for
the site, . s

Altermative No. 3 = Capring:  both source areas would be left in
place and cowered with a multi-layered cap.

Atermative No. 4 ~ Dpgradiemt Draing: the source areas wuld be
left {n place, cowred with & multi-layer cp and upgradient
graundater dralrs constracted. :

Alternative Yo, 5 = Merimeter Draing: source areas wulé be left in
:Lm, cowral with a muilti-layer e ad uppradiem and
owngradie groundwater drains consiructed.

Alternasive Fo. € = Partial Ramoval: & eap and perimeser drains
waild be construtted aroad the sludge mound, the main pit and
barrel moxrd wolld be excavated, the wastas treated, as needed, and
disyosed of in an on~site corpliant RCRA landfill.

Aterngtive No. 7 = On=gite Dirposal:t both source areas would be
excavated, the wasctes treated, as needed, ard &Qisposed of in an on-
site KA copliant landiill, .

Alternative No. 8 = On-site Incineration and Disposal: both source
areas would be excavated, the wmastes incinerated on-site ard dis-
posed of {n an on~site RCRA carpliant lamdfill.

Alterrative No. 9 = On-gite Incineration/Off-site Disposal: source
areas would be excavetad, the wastes incinerated on site and dis-
posed of in an off-site RRA carpliamt landfil),

Aternative Ro. 10 = Off-gite Disposals both source areas wuld be
excavated, the sastes treateld on-site to mmet landfill criteria and
trarsported to an off-site RCRA capliant lardfill.

Alternative Wo. 11 = Dffgite Incinerstion: beth source areas would
be xaavitad ad the miority af the wstas transported to an off-
site incinerator for {ncineration and disposal.

* QOff-site incineration was assumed in some cases for cost-estimating

purposes. This does not reflect & final decision tO use off-site
gisoosal facilities for any waste from the Hardage site,

141
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reasonable depth with sufficient integrity to provide 2 natural base

© to any engineered containment system. Further discussion of these
capping-in-place or in-situ containment technologies and the rationale
for their rejection is presented in both the Source Control FS and
the Responsiveness Summary (Appendix C).

Consideration of the cap and drain alternative revealed the presence

of the same flaws as existed in other plans for containing wastes,

The drains were first considered to & depth of five feet below the
present groundwater surface, However, migration has been observed

to over thirty feet below the water table, indicating that intercep-
tion substantially deeper than five feet would be necessary to

provide meaningful reductions in the releases now occuring. In
addition, free Yiquids present in the Yandfill and in drums which

will continue to deteriorate and burst would be released and allowed

to migrate vertically until the source was exhausted. The plan
involving shallow {(five foot) trenches was estimated to cost $35-40
million. Extensive and continous operation and maintanence (0 3 M)

for the indefinite future would be necessary to maintain the collection
system, It was estimated that for collection rates greater than

0.5 gallons per minute, economics would {ndicate construction of an
on-site treatment plant. The problems associasted with operating

such 2 system for the indefinite future, meeting discharge requirements
and handling occasional peak flows could be significant. In addition,
there is no method for assuring the longterm operation of such a
treatment system,

-

“The continued release of hazardous wastes and hazardous substances
with only negligidble lateral interception and no vertical intercep-
tion, the need for indefinite 0 3 M when such cannot be assured,
the potential for continued off-site impacts, and the entire
“band-aid"” type of approach that this, the most viable fn-situ
containment alternative entails is wholly tnadequate to meet the
objective of CERCLA and the directive of the NCP to provide »
permanent remedy meeting or exceeding applicable or relevant and
appropriate Federal public health and environmental requiremnts.

-As a result, closure in place was rejected as being fncapeble of
containing wastes in the immediate vicinity of the site and unac-
ceptable as a permanent source control remedy.

5.2) Alternative 7 - On Site Disposal:

The source areas {drum mound, main pit, and sludge mound) would be
excavated. Solids would be treated and disposed in a landfill cel
constructed on-site, Ltquids would generally be fncinerated.

After completion, the landfill would be closed with a multi-layer
cap and gas venting system, The Remedial Action (RA} would require
about 18 months to complete at a present worth cost of $70 millien
(Table 2).

«v =~ R TR TN A &



—_— -

Ty v

oYY T Y

~2 M o oMoy T

-1

14

ALTERN

ITEM
GENERAL

TASLE 2:

TIVE NO.

7--ON-SITE DISPOSAL

EXCAVATION, SEPARATION, BAMPLING

TREAT AND TRANSPORT DRUMMED WASTES

PN-SITE DISPOSAL

SITE RESTORATION

EVAPORATION/COLLECTION POND FOR SURFACE

WATER

SURFATE WATER TRANSPORTATION, TREATMENT

AND DISPOSAL

OTBER PROVISIONS

Construction Subtotal

Bid Contingencies (15%)

Scope Contingencies (20%)

Construction Total

Permitting and Legal (7%)

Services During Construction (10%)
Total Implementation Costs

Engineering Design Costs (10VW)

TOTAL CAPITAL COSTS

OPERATION AND MAINTENANCE

(Present Worth)

Bid Contingencies for Operation and

Maintenance (15%)

Scope Contingencies for

Maintenance (20W)

TOTAL OPERATION AND MAINTENANCE

(PRESENT WORTB)

TOTAL PRESENT WORTRH

« Off-site incineratio~ was assume2 for cost-estimating pur_posesi
Tris coes not reflect a final decision to use off-site 01SpOS3

fazilitres for any waste from the Hardage site.

<

-

1y

Operation and

COST
§ 1,800,000

$12,979,000
$ 5,450,000

$12,789,000
S 196,000
$ 280,000

$ 5,403,000
$ 249,000

$39,146,000
§ 5,872,000
$ 7,829,000

$52,847,000
$ 3,65°,000

$ 5,285,000
61,831,000

$ 6,183,000
$68,014,000

$ 1,690,000

$ 254,000

$ 338,000

§ 2,282,000
$70,296,000

AT IR
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Alternative 8 - On Site Incineration and Disposal:

The source areas would be excavated. Wastes would be {ncinerated

in 8 kiln constructed on-site. Ash would still contain metals and,
until proven otherwise through de-listing, would require disposal as

& hazardous waste. Disposal would be in 2 landfill cell constructed
on-site. This alternative would require four to eight years to
fmplement at an estimated present worth cost of $326 millfon (Table 3).

Alternative 9 - On Site Incineration and Off Site Disposal:

The source areas would be excavated and wastes incinerated as above.
The difference between this and Alternative B would be the off-site
disposal of incinerator ash. This alternative would require four
to eight years to implement at & cost of $374 millfon (Table 4},
Future 0 & M for this source control remedy would be non-existent.

Alternative 10 - Off Site Disposal:

The source areas would be excavated; and wastes would be transported
off-site to existing Treatment Storage and Disposal (TSD) facilities
for landfilling, incineration, reuse/recycling, or other treatment
as appropriate. This alternative could be implemented in about 2
years at an estimated present worth cost of 3133 million (Table 5).
As with alternative 9, 0 & M would be non-existent.

SELECTED ALTERNATIVE:

Alternative 7 (On-Site Disposal) {is selected as the appropriate
remedy for source control at the Hardage/Criner site. The process
by which this alternative was chosen over the other three under
consideration is outlined below.

Remedial alternative selection procedure:

EPA is required by Section 300.68{1) of the NCP to determine the
appropriate extent of remedy by, "Selection of a cost-effective
remedial alternative that effectively mitigates and minimizes
threats to and provides adequate protection of public health and
welfare and the environment™, The NCP goes on to state that the
selected remedy will attain or exceed applicable or relevant and
appropria‘e Federal environmental and public health requirements.
EPA has ¢ 11sidered the cost, technology, reliability, administrative
and other concerns in se2lecting Alternative 7 as the appropriate
remedy, ac documented below, These consfderations have only been
applied t alternatives meeting or exceeding the above noted
requireme .s.

115 LEOON SRS
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TABLE 3:

ALTERNATIVE NO. 8--ON-SITE INCINERATION AND DISPOS:

ITEM
. GENERAL

EXCAVATION, SEPARATION, SAMPLING
ON-SITE INCINERATION OF WASTE FILL
TREAT AND TRANSPORT DRUMMED WASTES
ON-SITE DISPOSAL

SITE RESTOBATION

ZVAPORATION/COLLECTION POND POR
SURFACE WATER

SURFACE WATER TRANSPORTATION, TREATMENT
AND DISPOSAL

OTBER PROVISIONS
Conatruction Subtotal

Bid Contingencies (15%)
Scope Contingencies (20%)

Construction Total

Permitting and Legal (7%)

Services During Construction (10%)
Total lmplementation Costs

Engineering Design Costs (10%)
TOTAL CAPITAL COSTS

OPERATION AND MAINTENANCE
(Present Worth)

Bid Contingencies for Operation
and Maintenance (15%)

Scope Contingencles for Operat{on
and Maintenance (200}

TOTAL OPERATION 2 ID MAINTENANCE COBTS
(PRESENT WORTE,

TOTAL PRESENT WOFTH

* Off-gsite incineration was assumed or cost-estimating purposes.

This does not reflect a final deci ion to use off-site disposal
facilities for any waste from the ardage site.

110

COST
§ 7,352,000

$ 12,979,000
$130,500,000
$ 2,916,000
$ 10,175,000
$ 196,000
$ 310,000

$ 21,611,000

S 249,000
’ 14 0

$ 27,943,000
$ 37,258,000

$251,489,000
$ 17,604,000
§$§ 25,14%,000
$294,242,000

$ 29,424,000

$323,€66,000

$ 1,384,000

L )

208,000
$ 277,000

$ 1,869,000

$325,535,000
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TABLE 4:

ALTERNATIVE NO. 9--ON-SITE INCINERATION/OFF-SITE DIS

ITEM
GENERAL
EXCAVATION, SEPARATION, SAMPLING

ON-SITE INCINERATION OF WASTE PILL~-
« Design, Construction and Operation

TREAT AND TRANSPORT DRUMMED WASTES
WASTE FILL REMOVAL TO OFF-SITE LANDFILL
OFF-SITE LANDFILL DISPOSAL CEHARGES

SITE RESTORATION

EVAPORATION/COLLECTION PORD POR
SURFACE WATER

SURFACE WATER TRANSPORTATION, TREATMENT
AND DISPOSAL
Construction Subtotal

Bid Contingencies (15%)
Scope Contingencies (20%)

Construction Total

Permitting and Legal (7%)

Services During Construction (10%)
Total Implementation Costs
Engineering Design Costs (10W8)
TOTAL CAPITAL COSTS

OPERATION AND MAINTENANCE
. (Present Worth)

Bid Contingenclies for Operation and
Maintenance {(15%)

Scope Contingencies for Operation and
Maintenance (20%)

TOTAL OPERATION AND MAINTENANCE COSTS

(PRESENT WORTH)

TOTAL PRESENT WORTH

100

cosT
$ 7,928,00
$ 12,979,00¢
$130,500,00¢

$ 3,788,00¢
§ 16,958,00C
$ 20,850,000
$ 196,000

$ 310,000

21,611,000

$

$215,120,000
$ 32,268,000
$ 43,024,000

$290,412,000
$ 20,329,000

$ 29,041,000

$339,162,000

$ 33,978,000
’ ’

$0

$0

$0
$0

$373,760,000

EEBOOIS A
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TABLE §:

ALTERNATIVE NO. 10-~0FF-SITE DISPOSAL

ITEM COST
GENERAL $ 2,538,0¢
EXCAVATION, SEPARATION, SAMPLING $ 12,979,0C
TREAT AND TRANSPORT DRUMMED WASTES $ 7,584,00
WASTE FILL REMOVAL TO OFF-SITE LANDFILL $ 21,228,00
OFF-SITE LANDFILL DISPOSAL CHARGES $ 26,100,00
SITE RESTORATION $ 196,00¢
EVAPORATION/COLLECTION POND POR
SURFACE WATER § 280,00C

SURFACE WATER TRANSPORTATION, TREATMENT

AND DISPOSAL $ 5,403,000
Construction Subtotal $ 76,308,000
Bid Contingencies (15%) $ 11,446,000
Scope Contingencies (20%8) $ 15,262,000
Construction Total $103,016,000
Permitting and Legal (7%) $ 7,211,000
Services During Construction (10%) $ 10,302,000
Total Implementation Costs $120,529,000
Engineering Design Costs (10%) $ 12,053,000
TOTAL CAPITAL COSTS $132,562,000
OPERATION AND MAINTENANCE $0

(Present Worth)

Bid Contingencies for Operation

and Maintenance (15%) $0
Scope Contingencles for Operation and

Maintenance (20%) $0
TOTAL OPERATION AND MAINTENANCE COSTS

{ PRESENT WORTH) $0
TOTAL PRESENT WORTH $'32,582,000

i
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Comparison of on-site versus off-site remedial action alternatives:

Two 2lternatives, 7 and B, tnvolve on-site disposal of wastes excavated
from source areas, Alternatives 9 and 10 entail complete off-site
disposal of wastes. The alternatives 7 and 10 tnvolve essentially

the same operations {{.e. excavation with limited incineration and
landfilling for the bulk of wastes), except that they are on and
off-site variations of basically the same alternstive., Similarly,
alternatives 8 and 9 are basically on and off-site disposal options

for residue from the on-site incinerator. Based on this point, the
analysis below compares on-site to off-site disposal,

Cost: The cost of off-sfte landfilling and inctineration alternatives
exceed their on-site counterparts by 90% ($63 millton) and 15% (348
million) respectively.

Jechnology: The on and off-site options will be virtually fdentica)
Tn the treatment and disposal technologies employed. Control of
the quality of work done under the on-site alternatives may be
somewhat superior in this respect howaver, since these tctions
would be conducted under EPA oversight and off-site treatment or
disposal would not.

Reliatility: The off-site disposal options will provide relfability
Tn preventing releases from this site, simply because wastes would
not remain on-site. However, off-site disposal has the potential

to increase health risks at other sites. It is not certain that any
significant advantage exists in reljability of off-site over on-site
disposal locations, The Hardage/Criner facility 1s in compliance
with the siting requirements currently governing locatton of
commercial disposal facilittes. For this reason, any parttcular
vulnerabilities which are present on the Hardage site would not
necessarily be absent at off-site facilities.

Administrative: Each alternative will comply with RCRA Part 264
requirements, long-term objectives of CERCLA as amended, and all
applicable or relevant and appropriste requirements for protection
of public health and welfare and the environment. Since wastes
will be left on-site, the remedial action will be reviewed every
five years after it's completion, as required by the Superfund
Amendments and Reauthorization Act of 1985 {SARA), to assure that
the remedy s stil) protecting public health and the environment.

Other concerns: (Safety during implementation) Both on and
off-site alternatives carry inherent risks during excavation,

As discussed later, these impacts can be controlled., The primary
difference between the on and off-site alternatives with respect
to safety during implementation fs the potential for accidents
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or spills during off-site transport of the wastes. For example,
an estimated 11,000 loads would be required to transport the
entire 180,000 cubic yards of waste off-site. For the 400 to
800 mile transport distance assumed in the FS, trucks carrying
weste from the Hardage site would be on the road from four to
eight million miles.

Consideration of the components of the four remedial action alterna-
tives evaluated shows that the key difference is the presence of

an on-site 1andfill under the two on-site alternatives. Information
collected to date indicates that an adequate landfill cell could be
constructed on-site and successfully maintained. The site meets
RCRA Section 264.18 siting requirements for seismic stability and
flooding potential, Due to the hazards and costs arising from
off-site disposal and transport, clear and significant benefits
should be present before off-site disposal is selected., Those
benefits are not significant or certain {n this case. While such
benefits may exist in the off-site treatment of small to moderate
quantities of specific wastes, organic liquids may be an example,
off-site disposal for the entire waste quantity is not preferred
over on-site management of wastes in this case. Therefore, the
off-site alternatives are eliminated from consideration, and the
on-site disposal alternatives (7 - On-site disposal; 8 - On-site
incineration and disposal) will be carried on for further evaluation,

Comparison of the two on-site alternatives:

Cost: Alternative 7 would cost $39-109 million to implement, with
the most likely cost being $70 million. Alternative 8 would cost
$171-495 million, the Yikely figure being $326 million. Therefore,
the benefits to be derived from incineration of al] waste would
come at 3 cost of 470% {$256 million) greater than landfilling.

Technology: Incineration is a key component of both alternatives 7
and B. §1nce some wastes are liquids which cannot be landfilled,
the decision to incinerate organic liquids 1s appropriate.

Incineration of all wastes will have the net benefit of destroying
virtually all organic materials, Even with incineration however,
heavy metals will still be present {n the residue. These materials
simply cannot be destroyed. The mobility can be reduced by treating
the waste to reduce it's acidity; this would be done under either
alternative.

Reliability: By fncineration, virtually all organics are destroyed,
Teaving an ash with varying contents of heavy metals requiring
stabilization and disposal as a "characteristic® hazardous waste.
The landfilling alternative, with 1imited incineration, removes

only the free organic liquids with the greatest potential for
penetrating a 1andfill liner and moving into the environment.
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Landfilling and incineration of liquids are established technologies,
with a demonstrated ability to perform under similar conditions.
Incineration of s0ils contaminated by 2 heterogenous mixture of
wastes, while feasible, has not yet been attempted on a scale such

as would be required for complete incineration at the Mardage site.

Administrative: Both alternatives would meet all aplicable or
relevant and appropriate requirements for protection of public
health and welfare and the environment, Since wastes would be
left on-site, the remedial actions would have to be reviewed
every five years as required under Section 121 of SARA,

Qther concerns: (time to implement) Lanéfilling can be accomplished
1n 12 to 1B months., Incineration will take four to eight years.

Based on the factors considered above, Alternative 7 (On-site
tandfill with liquids incineration) ts selected as the appropriate
remedy for the Hardage/Criner site. This alternative will provide

a degree of protection to public health and welfare and the environ-
ment similar to that which could be achieved with complete inciner-
ation. This remedy can also be carried out in a shorter time using
proven technologies which are currently in wide-spread application.

Detailed Description of the Recommended Alternative:

The following is 2 general sequence of operatfons and construction
activities required to implement on-site disposal for a source
control remedy at the Hardage/Criner site. The timing and spec-
ifications will be developed in detail during the Remedial Design
{RD) phase of response.

A landfill cell will be constructed to meet the minimum technology
requirements for hazardous waste landfills as set forth in RCRA
Section 264,301, Tne key feature of such a landfill cell {s a
double liner system with fnterior leachate monitoring and collection
(Figure 6). The landfill will be constructed above grade on the
high ground west and north of the present source areas, as fndicated
in the FS, 1f at 211 possible, construction of the landfill cell
over significant residua) contamination will be avoided. The exact
siting of the landfill cell will be based on the results of surface
soil sampling during the second unit RI, consideration of topography
and hydrology of the site, and possibly additional geotechnical

data collected during the RD. Sufficient land fs available on

which to site a landfill cell,

The sludge mound, main pit, and drum mound will be excavated. This
represents a volume of approximately 180,000 cubic yards, and fncludes
in excess uf 10,000 to 20,000 unemptied drums. For this operable
unit, the vertical extent of waste excavation will be to the upper
surface of undisturbed bedrock (see Section 6.3 - Clean-up levels),
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After waste excavation, treatment, and disposal {described below),
the empty waste pits and bedrock now underlying the waste piles

will still remain. This upper bedrock surface s believed to be
saturated with waste seepage to an unknown depth, Such residual
contamination will generally not be removed during the source control
remecial action, since the appropriate extent of vertical excavation
cannot yet be defined, In order to prevent contamination of surface
runoff waters and to eliminate direct contact exposure hazards from
open areas of residual waste, 1t will be necessary to construct a
protective temporiary cap over the former source areas, This temporary
cap will serve the dual purposes of preventing direct rainfall from
leaching the contaminated bedrock and eliminating direct contact
hazards. The cap will be constructed s0 as to achieve these goals
and at the same time be of a design to allow upgrading to meet rele-
vant and appropriate RCRA closure standards should 1t be determined
by the second operable unit RI/FS that closure fn-place {5 an
appropriate permanent remedy for residual contamination beneath the
former source areas, Considering the relative times required for
design of the source control remedy and conduct of the manggement

of migration RI/FS, 1t is possible that final clean-up levels will
have been developed for the site prior to waste excavation, 1If

such clean-up levels are available, the interim cap would be unneces-
sary and remedial action for residual contamination {n the bedrock
beneatn the former source are2s can proceed directly from excavation
of the source areas,

Since wastes excavated in the source areas will range in consistency
from dry solids to relatively pure liquids, and since the appropriate
means of waste treatment and disposal is in large part determined by
the physical consistency of the material, it s clear that criteria
will have to be developed during the RD which allow segregation of:
Yiquids for incineration or other treatment, solids whose moisture
content is appropriate for landafilling, and solids requiring moisture
reduction prior to landfilling,

Liquids will be defined by the relevant and appropriate RCRA testing
procedures (currently the Paint Filter Test) which are effective at
the time the remedial design is approved, Liquds will be segragated
based on their chemical make-up {i.e. organic versus inorganic as

_described in the FS), The RD will develop criteria for making this

disting: on.

Solids, 2s defined by testing procedures noted {n the above paragraph,
will be “andled in a manner based on decisfons made in a moisture
content valuation, descridbed below under Section €.2.3. Based on
the crit-ria developed there, wastes will have to have to fall below
an upper limit on moisture content, after treatment, before they can
be dispc 2¢ in the landfill, provided other requirements, such as land
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disposal bans, do not preclude their placement in the landfill,
Based on the determinations and criteria from the RD, the wastes will
be treated and disposed as indicated in the general schematic shown
in Figure 7. Discussion of waste treatment and disposal is provided
below.

Treatment of organic liquids: These 1iquids will be incinerated.

Based on the economics of the volume of materials encountered, this
would be done efther at an off-site facility or on-site with &
portable or modular incinerator.

Treatment of inorqanic liquids: Based on the economics of the

volume and character of the liquids encountered, treatment and
disposal may be done either on or off-site. On site treatment

would generally be through physiochemical methods capable of removing
both organics and metals, to 8llow discharge under an NPDES permit

or transport to 2 publicly owned treatment works. If off-sfte
treatment is selected, either deep well injection or treatment at a
commercial facility would be available.

Treatment of Solids: Solids will ultimately be placed {n the landfill
cell constructed on-site. Prior to disposal, the wastes will be
subjected to treatment aimed at reducing their toxicity and mobility.
Since a large volume of contaminated soil s present, significant
volume reduction would not be possible. Such treatment may {nclude
addition of materials to stabilize the fi11 or physiochemical
treatment designed to remove or alter specific hazardous constituents
or classes of compounds. Treatment technologies identified are:

® chemical neutralfization (pH adjustment),

° solidification by addition of lime, cement, fly ash, or
other proprietary agents,

° reduction of l1iquid content,

° chemical oxidation or reduction, and

° air stripping to remove volatiles.

Other a ternative treatment technologies {dentified during the
remedial design will also be considered for application, and those
technol.jies showing promise for the specific wastes and situations
at the rardage site will be evaluated further through bench tests or
pilot studies as appropriate

During - te remedial design, an evaluation including bench testing
will be .onducted to determine an appropriate upper 1imit on the
moistur- content of fill which could be placed in the on-site land-
£111. " -is evaluation will consider the potentfal composition of
pore fi- ds in the waste, the reaction of various sofl/fluid combin-
ations -der the type of triaxial stresses to be expected within the
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landfill, the potential for long and short-term leachate generation,
and the effects of such leachate on various liner systems proposed
for the landfill cell. Based on the results of this evaluation, an
upper limit will be imposed on the moisture content of wastes which
can_be disposed in the landfill, Wastes placed in the Jandfill will
1in no case be of the type which:

2) would be classified as "1iquids™ by applicable or relevant and
appropriate testing procedures pursuant to the RCRA prohibition
on the disposal of liquids in landfills; or

b) are the subject of any land disposal bans under the Hazardous
and Solid Waste Amendments to RCRA or the Toxic Substances
Control Act which are determined to be applicable or relevant
and appropriate.

Treatment technologies will be further refined during the RD phase;
and additional design data may be required. The variability of
wastes present in the source areas precludes any extensive character-
{2ation of wastes prior to excavation. For this reason, fina)l
determinations on appropriate treatment will in some cases have to

be made during the RA {tself,

Clean-up Levels for the Source Control Operable Unit:

Selection of clean-up levels will be a concern of the second operable
unit (Management of Migration)., Ultimately, clean-up levels will
have to be seiected for the base of the pits and for surface soils
on-site. In the pit areas, the criteria will generally include
potential for migration of metals and organics which have already
migrated out of the pits. The surface soil criteria will focus on
metals, PCBs, and pesticides due to thelir persistence in the
environment, direct contact exposure hazards, and potential to
contaminate surface runoff.

The Source Control operable unit deals exclusively with the concen-
trated pits and piles of wastes, In this case, selections of
compounds of concern and selection of clean-up levels based on soil
concentrations of these compounds 1s not appropriate. The criteria
to be used for determining the extent of clean-up will be the
surface of undisturbed dedrock. 1f, at that point in the RA,
additional data from the second operable un  RI/FS or the Source
Control RD has allowed determinatfon of a f 31 clean-up level,
then excavation, in-situ treatment, or permanent capping may de
implemented for the residual contaminants. If such data is not
available, a temporary cap will be installed er the excavated
areas pending second operable unit remedy de rmination,
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Health and Safety Concerns During Implementation

Excavation of the waste piles and pits will pose hazards to workers
via air and direct contact in addition to the physical hazards
nornally associated with such construction. In many cases the
waste excavation and handling will have to be conducted under Level
B protection (containerized air and protective clothing) to mimize
hazards to the workers, Air release of volatile organics will
1ikely increase during waste excavation. Continyous monitoring of
8ir around working areas, at the site perimeter, and near offsite
homes will allcw identification of health threats to off-site
residents and prevent problems from going undetected. Dust and
vapor suppression measures, maintenance of a small working face of
exposed waste, and possible use of a temporary structure over the
excavation will help to minimize air releases.

Runoff retention structures and emergency holding ponds will be
used to prevent chronic or sudden releases during construction,

COMPLIANCE OF REMEDIAL ACTION WITH APPLICABLE OR RELEVANT AND
APPROPRIATE REQUIREMENTS FOR PROTECTION OF PUBLIC MEALTH AND THE
ENVIRONMENT

Sectfon 300.68(1) of the NCP directs that EPA will, except in narrow
cases such as “fund-balancing”, select a remedy that “attains or
exceeds applicable or relevant and appropriate Federal public health
and environmental requirements that have been identified for the
specific site.” These applicable or relevant and appropriate
requirements (hereinafter “Requirements“) are dfscussed in an
October 2, 1985 memorandum from Winston Porter, Assistant Adminis-
trator for EPA's Office of Solid Waste and Emergency Response,
“CERCLA Compliance with Other Environmental Statutes”, which 1§ set
forth in the preamble to the NCP at 50 Fed. Reg, 47912, 47946
{November 20, 1985),

The principal requirements and policies to be considered during
conduct of the RA will be as follows:

CRA Subt?tle C Permit Requirements, 40 CFR Part 264:

while not deemed applicable to the site since 1t closed prior to
November 19, 1980, these requirements are considered to de relevant
and appropriate to this CERCLA response action to the extent indicated
below. Leaving engineering considerations aside, the Part 264
permit requirements are considered appropriate rather than :he Part
265 interim status requirements, The facility closed prior to the
effective date of interim status, rather than attempt to ccoply
wits these standards. Royal Hardage notified EPA of hazarcous
waste activity under RCRA in August 1980, but withdrew the iotifi-
cation in November 1980 and did not file Part A of the RCRA permit
application, most likely because the site could not have me  those
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standards without bankrupting the facility, As indicated previously,
wastes were disposed haphazardly in unlined pits and the treatment,
storage, and disposal of hazardous wastes at the faciiity as far
below the standards required for interim status facilities. Indeed,
EPA filed a lawsuit seeking clean up and closure of the facility
under RCRA, Section 7003 in U.S, District Court in OkYahoma City on
September B, 1980, EPA has conclusive and demonstrable evidence of
releases of hazardous wastes and hazardous substances from the
disposal units of the Hardage site. Given this situation, the most
appropriate Federal environmental requirements to apply to the
source control action, which {s consistent with and forms a
substantial increment of a permanent site remedy, would be the Part
264 requirements, applicable to new facilities, along with their
more stringent closure requirements,

Additionally, EPA-believes that the physical nature of the site,
it's hydrology, and underlying geologic conditfons dictate that the
waste materials not be left in-place. Accordingly, it is clear
that the Part 264 permitting and closure requirements should be
applied to the construction and closure of new disposal units
necessary for this facility.

Finally. 1t should be note¢ that, as the preamble to the NCP states,
*... @although the Subtitle C regulations difter as to whether a
hazardous waste facility has a RCRA permit (40 CFR Part 264) or s
operating under interim status (40 CFR Part 265), remedies will
generally have to be consistent with the more stringent Part 264
standards, even though a permitted facility is not involved. The
Part 264 standards represent the ultimate RCRA compliance standards
and are consistent with CERCLA's goals of long term protection of
public health and welfare and environment.” 50 Fed Reg at 47918.

Subpart B - Siting Requirements:

This will govern placement of the landfill cell on-site. The
principal concerns stated in this subpart are seismic stability and
flooding potential, Neither factor appears to be a major concern
at the Hardage site; therefore, compliance does not seem to pose
problems.

Subpart F - Groundwater:
This subpart will determine the extent to which the on-site

landfill will be monitored. It will have a much wider application
under the second operable unit,
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Subpart 6 - Closure and Post-Closure:

These standards will apply to closure of the landfill cell(s) after
completion of the source control RA, The remedy will comply with
this subpart,

Subpart K - Surface Impoundments:

This will apply to any temporary imgoundments constructed during
the RA that treat, store,or dispose hazardous wastes. Impoundments
will be lined, opearted, closed, and {f necessary monitored in
compliance with this subpart.

Subpart N - Landfills:

This subpart will govern construction and operation of the landfill
cell, The landf{ll will
meet requirements set forth for new landfills,

Toxic Substances Control Act:

This would come into application {1f PCBs are encountered at levels
greater than 50 ppm, since such materials are banned from land
disposal. 1In that case, alternative treatment would be required
and implemented in order to comply with the Act,

EPA CERCLA Off-Site Policy (memorandum dated May 5, 1985; “Procedures for

Planning and Implementing Off-site Response Actions™):

This policy will determine which TSD facilities are etigible for receipt

of hazardous substances from the site, The policy generally requires a
facility to be permitted and have no significant RCRA violations or
conditions affecting it's satisfactory operation, Prior to disposing
or authorizing disposal of wastes from this site the Reglon wil)
contact the State in which the facility 1s located, review the
facility's record of operation, and {f appropriate contact other
Regional offices of EPA where the faciifties may be located to
evaluate compliance with this policy. No wastes will be disposed at
any site not meeting the criteria set forth in the policy.

Occupational Safety and Health Standards (29 CFR Part 1910):

These standards will be applied during remedial actions to protect
workers from exposure to hazardous substances and other physical
hazards associated with implementation of the RA, Methods for
assuring the safety of workers involved {n the RA will be devloped
and described in a8 “Site Safety Plan" developed as part of the
Remedial Design,
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Hazardous and Solid Waste Amendments to RCRA of 1984:

The Hazardous and Solid Waste Amendments to RCRA of November 1984
(HSWA), 42 u,5.C. 6901 et seq. contain provisions setting several
statutory dates for banning land disposal of hazardous wastes The
provisions discussed here are RCRA Section 3004 (a)(e) and (g), due
to the possible intersection of their statutory deadlines with the
construction schedule for a source control remedy at the Hardage
site.

The HSWA land disposal amendments are in fact not yet applicable or
effective Federal requirements with respect to CERCLA Section 104

or 106 response actions, since their implementation dates are sti))
some time off in the future. The bans found in subsection (g) are

to be implemented during three periods over 21 months for 1/3, 2/3,
and finally all of the RCRA subtitle C "listed™ hazardous wastes
commencing August B, 1988, as determined by EPA. Those determinations
will be made by rulemaking. See 50 Fed. Reg. 19300 (May 28, 1986)

for the 1ist of wastes to be considered.

The statutory ban on the “California List” wastes and solvents in
subsections (d) and (e) and the prospective bans laws of subsection
{g) are not considered relevant and appropriate &t this time, since
their applicability to CERCLA waste disposal 1s 1n the future., The
effect of the bans in subsection (g) on the remedy fs speculative
at best, since EPA is required to engage in rulemaking for methods
of land disposal and pretreatment for such disposal, 42 U.S.C. 6524
{g)(5) and {m). Futhermore, it must be emphasized that CERCLA
requires the selection of cost-effective remedies and does not
require EPA to implement standards that are not in effect,

During the course of remedial action and construction, EPA intends
to further review the effect of land disposal bans on waste disposal
at the site and the fssues of how such laws will be implemented
should they intersect the construction schedule. Additionally,
bench tests and/or pilot studies may be performed with respect to
pre-treatment methods for solvents and other organics potentially
impacted by such bans.

OPERATION AKD MAINTENANCE

The on-site landfill will require 14ttle routine operation and
maintenance (0 & M). Monitoring of the interior leachate detection
system will be required, 8s will periodic inspections of the cap
and monitoring of gases leaving the venting system, Development
and routine sampling of a groundwater monitoring network will also
be necessary for 30 years, at which time the need for additional
monitoring will be reevaluated,

LEOOOIRST
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To provide a contingency in project cost estimates, it was assumed
that at 30 years after construction replacement of the landfil}

Yner and cap might be necessary., The cost {s reflected in the
present worth cost estimate of $70 million, Operation and maintanence
cos:s on a present worth basis are estimated as $2,282,000 in 1985
dgllars.

COMPLIANCE OF SOURCE CONTROL REMEDIAL ACTION WITH SECTION 121 OF
THE SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT OF 1986 (SARA) TO
THE MAXIMUM EXTENT PRACTICABLE

Basic Certification:

The selected remedy will comply with Section 121 of the (omprehensive
Environmental Response, Compensation and Liability Act of 1980 (CERCLA),
as amended by SARA, including the cleanup standards thereof, to the
maximyn extent practicable, The selected remesy is considered to

be cost effective and protective of human health and the environment

as well, in accordance with the NCP,

Permanent Solutions and Technologies

In selecting this remedy, EPA has considered a full ranye of alterna-
tives and solutions and alternative treatment technologies that

will result in a permanent and significant decrease in toxicity,
mobility, or volume of the hazardous substances present. 1In conduct.
ing its assessments of remedial alternatives snd treatment technol-
pgies, EPA has considered:

1} The long term uncertainties of land disposal;
2) goals and requirements of the Solid Waste Disposal Act ("RCRA");

3) persistence, toxicity, mobility and biocaccumulation potential
of the wastes;

4) short and long term potential for adverse human health effects;
§) long term maintenance costs of the remedy;
6) potential for future remedial actions costs 1f the remedy fails;
7) potential threat to human health and the environment from the
excavation, transportation, and redisposal, or containment of
hazardous substances,
Remedy Analysis:
The selected remedy is a remedy for the first operable unit of
remediation - source contro}, It is a significant part of oversl)
remediation at the Hardage site and fs consistent with a permanent

remedy for the site. The second operable unit, “management of
migration”, is now under development,
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This remedy will employ treatment through incineration of a11 free
1iquid organics in the estimated 175,000 cubic yards of waste fil1,
as well 35 the more than 18,000 estimated drums of waste buried
on-site. Remaining waste fill and inorganic solid drum contents
wi-l1 be treated through stabilization measures prior to redisposal
in a double 1ined on-site RCRA compliant landfill cell. In carrying
out these measures, EPA will be permanently and signfficantly
reducing the volume, toxicity, and mobility of the hazardous sub-
stances present at the Hardage site. Further, EPA will avoid in
large measure the potential dangers and uncertainties of transport
and disposal off-site, with 1ts on-site approach for the bulk of
wastes, EPA requires that this source control remedy be reviewed
not less than every five years to assure that human health and the
environment are being protected,

As noted previousTy, in Section 7 herein, EPA has scrupulously
considered the applicable or relevant and appropriate federal
requirements for protection of public health and the environment in
accordance with the NCP, EPA has also looked into the 1ssue of
applicable or relevant and appropriate state environmental laws and
has determined that the “RCRA analogous” regulatory requirements of
the Oklahoma Controlled Industrial Waste Disposal Act, as amended,
authorized by EPA under RCRA to operate in lieu of the EPA regulations,
are met or exceeded by the selected remedy. 1In a nutshell, EPA has
complied with the SARA Section 121 cleanup standards to the maximum
extent practicable,

OTHER OQPERABLE UNITS

EPA's response actions on the Hardage/Criner have been divided into two
operable units: Source Control (the remedy discussed in this document)
and Management of Migration (also referred to as the groundwater/off-site
operadble unit),

The source control response is limited to the source areas of the site
{sludge mound, main pit, and drum mound). The bases of the main pit and
southern pit (beneath the sludge mound) at approximate elevations of 1109
and 1093 feet MSL respectively form the lower bound of the source areas.
The lateral bounds of the source areas are described by the base of the
slopes on the north, south, and west faces of the waste piles and pits,
and as the lateral extent of the excavated pits on those sides of the
source areas where wastes and cover have been backfilled to ground level,

The management of migration RI/FS will include the following:

° Definition of the extent and levels of contamination present
in soils and rock outside the source area;

° determination of the extent and fate of groundwater contamination
in the alluvium of North Criner Creek and the feasibility
and need for remedial actions in the alluvial valley;

L sy
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° determination of permanent surface clean-up levels on-site to
prevent or minimize further degradation of potential surface
and ground water supplies, direct contact hazards to the
public, and other long term hazards,

ENFORCEMENT

11.1) Harcage I:

11.2)

In 1979, EPA inspections of the site indicated poor waste management
practices posing potential threats to public health and welfare and the
environment, In September 1980, the U,S. Department of Justice {D0J)
filed a complaint on behalf of EPA in U,S, District Court 4n Oklahoma
City, Oklanoma, The complaint alleged violations of Section 7003 of RCRA
#nd sought proper cleanup and closure of the site. The facility

had ceased operations in early November 1980, before RCRA Interim
Status Standards came into effect,

In 1982, DOJ and EPA amended the existing complaint against the
facility owner and operator Royal Hardage, The complaint was
changed to include allegations and requested relief under Sections
106 anag 107 of the Comprehensive Environmental Response Compensation
ang Liabitlity Act (CERCLA). In December 1982, the Court found that
the site posed an imminent and substantial endangerment to public
health ang welfare and the environment as defined by CERCLA Section
106 and RCRA Section 7002, 1In August 1983, the Court granted @
partial judgment for over $211,000 in response costs, which EPA had
incurred througn 1982, against Royal Mardage,

Hardage fited for pankruptcy in 1983 and again in 1985, and EPA has
never recovered its partial judgment,

Hardage 11

EPA compiled 2available records from the sites operations including
daily ana montnly site logs of wastes received, waste manifests,
and disposal plans and records filed with the State of Oklahoma by
generators and transporters of waste to the site,

As a result nu-erous Potentially Responsible Parties {PRPs) were
identified. ) December 1984, EPA mailed letters to 289 of these
PRPs requesti- {nformation about their waste disposal at the
Hardage site  der authority of Section 104(e) of CERCLA and Section
3007 of RCRA 1 notifying the PRPs of their potential 1tability

for site clear p. As further information was gained, information
request ang nc ice letters were sent to additional PRPs identified,
At the presen- <ime, over 400 PRPs have been {dentified., Various
PRPs have gon. ut of business or cannot be located; therefore,
approximately 10 have been contacted, A number of these parties,
have organizec nto the Hardage Steering Committee {HSC). The HSC
has met with | |\ and OSDH on numerous occasions since EPA's first PRP
meeting concer ng the site in January 1985,

Lrouu sy
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Since the FS was on going at the time the PRPs were notified and
CERCLA progam policy previously did not allow PRP conduct of RI/FS
studies without a signed agreement to also implement the EPA selected
remedy, the PRPs were not involved in preparation of the FS. In

May 1985, EPA released the DSR documenting 1984 site {nvestigations:
and HSC also obtained all EPA files on the site. The HSC has retained
Dames & Moore and more recently ERM-Southwest to provide technical
support in their deslings with EPA,

In July 1985 the Court administratively closed the 1980 case against
Hardage, providing that the U,S, could re-open the case for the
purpose of seeking appropriste relfef until April 1, 1986, st which
time the case would otherwise be dismissed. DOJ, on behalf of EPA,
filed a motion on March 27, 1986, to amend the existing complaint
ang add generators and transporters to the existing case, The Court
ultimately denied the motion and dismissed the case, providing that
Royal Hardage cauld be named for limited purposes in a subsequent
case,

On June 25, 1986, DOJ filed a new complaint naming 36 generators

and transporters of waste at the site, The complaint asks for
performance of the EPA selected source control remedy, maintenance
of site security, conduct of a RI/FS for the management of migration
operable unit and any subsequent EPA selected remedy, and recovery
of EPAs' past and future response costs. A status conference was
held on September 3, 1986, and a second status conference has been
set for January 7, 1987.

COMMUNITY INVOLVEMENT

Due to the large number of PRPs for this site, the majority of
meetings, comments on the FS, and other external communication has
been with these parties, However, attention has been given to the
concerns of near site residents and other interested parties,

When the draft FS was completec on February 20, 1986, a press release
was issued announcing this fact, copies of the FS were placed in
repositories, and a copy was provided directly to the Hardage
Steering Committee. The public comment period was from March 10-
April 15, 1986, A public meeting was held {n Chickasha, Oklahoma

to answer questions and receive comments on the FS on March 20. The
response to questions, comments, and concerns raised during this
period is contained in the Responsiveness Summary, Appendix C.
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CHRONDLOGY OF EPA SITE INVESTIGATIONS
PRIOR T0 1984
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APPENDIX A

EPA Sampling and Inspections of Hardage/Criner prior to 1984:

June 27, 1979

Inspector:

Purpose:
Result:

Documentation:

August 15, 1879

Inspector:

Purpose:

Result:

Documentation:

August 14, 1980

Inspector:
Purpose:
Result:

Documentation:

October 1, 1980

Inspector:
Purpose:

Result:

Ralph Hawkins (EPA-Ada Branch) accompanied dy Oklahoma
State and County Health Department personnel

NESHAPS inspection due to asbestos disposal
Recommended Sampling of site

7/3/79 memo, Hawkins to Charles Gezda (EPA-Dallas)

s.C. Yiﬁ {EPA - Ada Branch) with other EPA and State
Health Department personnel
Obtain samples and inspect site

Nine soil, water, and waste samples taken, analyzed for
met2ls and organics; photos taken

9/10/79 memo, Yin to Charles Gazda (EPA-Dallas)

10/26/79 memo william Langley (EPA-Houston Lab) to Oscar
Remirez {EPA-Dallas) transmitting analytical results,

Thomas Smith of Ecology & Environment (FIT) for EPA
Off-Site sampling

Three samples taken from off-site drainage pathways;
analyzed for metals and organis; photos taken

8/21/80 memo T. Smith to Charles Gazda (EPA-Dallas):
9/23/80 memo ¥illiam Langley {EPA-Houston Lab) to William

" Libeizzi (EPA-Dallas) transmitting analytical results

$.C. Yin (EPA-Ada Branch) with FIT personnel
Off-site sampling
Thirteen (13) samples taken from off-site drainage and

domestic water wells, analysis for metals and organics,
photos taken

LRQU v f~ag
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Documentation:

March 23 - April

A-2

10/23/80 memo, Yin to William Librizzi (EPA-Dallas):
10/15/80 memo William Langley (EPA-Houston Lab) to
Librizzi transmitting analytical results

8, 1982

Inspector:

Purpose:

Result:

August 16, 1982

Inspector:

Purpose:

Result:

Imre Sekelyhidi (FI1T) personnel and other FIT employees
for EPA

Detailed on and off-site sampling of the site

3/23-24/82, 29 samples collected;

3/30-4/1/82, 6 domestic wells sampled

3/30-4/2/82, 10 monitoring wells drilled, by Shepard
Testing and Engineering Co., Inc. of Norman, Oklahoma

at locations directed by Jerry Thornhill (Hydrogeologist,
EPA-Ada Branch)

soil borings and monitoring well samples collected from
each new monitoring well

Ecology & Environment (FIT) for EPA

Secong sampling round for the wells drilled by FIT
in March 1982

10 groundwater samples collected

11 AEGOU T
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APPENDIX B

LIST OF POTENTIALLY RESPONSIBLE PARTIES
JDENTIFIED FOR THE HARDAGE/CRINER SITE
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710
711
712
713
Vi
1%
716
717
718
719
720
721

7ee

723 .

724
7%
76
727
728
729
721
73e
723
734
733
738
737
738
79
740
741
742
743
Thk
74%
746
T&7
T48
7473
750
78!
e
-3
754

75s

728
77
7358
739
760
761
76c
TE3
764
763
766

e wUN R,

/& EETTER BANITATION

AFLE UNTFORm REATAL

ACrFE FENCE

ADVANCE PACKAGING

RG.Aa\D, INZORDPQORATED

ALTEC SOUND PRODUCTYS DIVISION
AMERICAN AIRLINES, INCORPORATED
A%EIICAN DISFOSA. SERVICE
AYERICAN Fa’m LINES, INCORPORARTED
AMER!ICAN FURNITURE ETRIPRING
AMERICAN TRAILERS, INCCRPORATED
AMOCOD PRODUCTION COMPANY & RESEARCH
R-ONE BIT & TOOL COmpAaNY
RTLANTIC RICHFIELD COMPANY
RR4{ANSQS EKEST COIPORATION

ARROW TANK TRUCK, INCORPORATED
ARTHUR G. ™cGEE AND COXPany
ASHLAND CHEMICAL COFMPANY

BALON CORSDIATION

- BERUTY CRAFT TILE OF THE SOUTHWEST, INC.

BIANEY 1. §71TH,- INCCRPORATED

BOEF MOCRE QILWELL BERVICE

BCIDEN CrE™ICAL DIVISION

BRITTAIN EXDTHERS (NAPR) to.
PRUADwWAY MACHINE & MQTOR SUEPLY
ERCwN AAND RDOT, INCORPORARTED
BROWNING=-FERRIS INDUSTRIES, INCORPORATED
B.6. & S. EANGINEERING COmpany
CRPITOL GRZIASE COMPANY

CATD OIL & BRZIASE

C.E. NATCD

CHAR_ES MACKFINE WDRKS, INCDRPORATED
CHRCmMm ALLOY DIVISION

CHROMIU™M PLATIAG COrpPANY

CINAIION MANUFACTURING COm2Aany
CITIES SERVICE OIL CO¥PA\Y

CITy E=RVICE

CITY OF NORvaN

C_AYTON PLATING COMPANY

CLYDE'S CRREJRETOR SERVICE

CmI CORPORATION

COMPETITION RUTOMDTIVE

CCAOCO, INCOROIRATED

CONSCLIDATED CLEANING BERVICE COMPANY
CONTAINER CORPORATION OF AMERICA
CORE LAEDRATORIES

COUNTY HOME MEAT CO%MPANY

CRANE CARRIER CORPORATION

GROSEY GROUP, McKISSICK PRODUCTS D1V,
CROWL MACHINE & HERT TREARTING

CkIOWN TRANSPORT COMPANY

DAL~-WORTH INDUSTRY, INCORPDRATED
DAYTON TIRE & RUEBRBER COMPANY

DEL PAINT FANUFACTURING

DELTA FAUCET COMPANY

DE. TR TRANSMISSION

TH1S LI1ST REPRESENTS EPA'S PRELIMINARY FINDINGS ON THE 1DENTITIES OF

POTENTIALLY RESPONSIBLE PARTIES, INCLUSION ON THIS L1ST DOES NOT AROUO LAz
CONSTITUTE A FINAL DETEMINATION CONCERNING THT LIABILITY OF ANY PARTY

FOR THE HAZARD OR CONTAMINATIOK AT THE HARDAGE SITE
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7E9
770
773

772
773
774
775
776
777
778
773
780
781

782
783
784

785
78¢&

787
768

7873
790

79:

?9&
78:
794

79%
79¢
737
798

793
800
801

802

802
804

[-1¢}2
808
807
ao0s8
[-Teke)
810
el

812
813
814
815
816
817
818
819
8zo
a1
8c2
8z3
824
8:z5
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PESOTA, INCORPDRATED

DJUELE EAGLE REFINING LUBRRICANTS, INC.
DOVER CDRPDRATION

DO~ CHEMICA. COmMPANY

DOWNTOWN RIRPARRK, INCORPORATED
DRILLERS ENGINE & SUPPLY
DJRR=-CHROME INDUSTRY

ERSON ¢ SMITH, WRSTE HAU_ERS
EASON ENTERPRISES

£AaSON DIL

E. 1. DUPDNT DE NEMOURS

ELTEX CHEmMICAL AND SUPRLY COMmMPANY
ENGINEERING ENTERPRISES
EQUIPMENT RENEWRL COMBPANY

ERNEST 7. CLARIR

EUREXKR TDOL COMPANY

EvVAN'S ELECTRIC SERVICE CENTER
FAR RERONRUTICAL CENTER

.FIBERCAST CORPORATION

FINE CANDY COMPANY

FIRST NATIDNAL MANAGEMENT CORPORATION
FLINY STEEL CORPORATION

FORD BGLASS P_ANT

FCSTER FEED ¢ SEED

FLCSTIR SEPTIC TANK CLEANING

FRED JONES MANUIFACTURING

FREU=ALF CORPDRATION

GARDANER~DENVER COMPANY

GENERAL E.ELCTRIC

GERERAL E_ECTRIC

GENERAL TIRZ & RUBEEZR

GEQESYSICAL RESERRCH

GLIDDEN CORTINGS & RISING LOMPANY
GLOW-LITE DIVISION OF DUTCH BOY, INC.
GODDYZAR TIRE & RUREIR COvpavy
GOVERNARIR CORPORATIDN

GRIOENDYFE TRANS2ORT, INCORPLRATED
RALLIEURTON SERVICES

ROYAL M. HRIDAGE

HART INDUSTRIAL DISPOSAL

HATHAWAY INDUSTRIES

MELM™ & WERVER

MERMETIC SWITCH, INCORPDRATED
HMOLLEY CRREURETOR

INDUSTRIRL. UNIFORmM

INDUSTRIAL DISPOSAL BUPPLY, INCORPDRATED
INTERNATIONAL CARYSTAL MANUFACTURING
JOHN ZINK COMPANY

JONES-ELAIR PAINT COMPANY
KELSZY~HAYES

KELTIONICS CORPDORATION

KERR McBEE, PRESIDENT

KI*ES L CHEMICAL COmMPANY

MOBE INCORPORATED

XOCZD "V

LAWY | PLATING COMmPANY

LEAF 3JIEGLER, INCDRPDRATEID

THIS LIST F  3ESENTS EPA'S PRELIMINARY FINDINGS ON THE IDENTITIES OF
POTENTIALLY ESPONSIBLE PARTIES, INCLUSION ON THIS LIST DOES NOT
CONSTITUTE  TINAL DETEMINATION CONCERNING TWE LIABILITY OF ANY PARTY
FOR THL HAZ O OR CONTAMINATION AJ THE MARDAGE SITE
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824
83%
8¢
837
828
839
840
84!
8.2
8632
[- YN
[ YA
b4 E
647
8:c8é
8473
650

sz
8c2
6s4

<5
8%€
8%7?
ecs
&S5
8€0
8¢t
ELZ
8E2
8t 4
YA
BEE
&6E7
8t8
8ES
879
87:
87
873
874
87%
876
a77
878
879
88v
881
agz
883

L. & S. BEARINS COmPANY

LEEwAY MDTLR FREIGHT(C.L. MOTOR FREIGHNT)
MAREMONT CCRPCRATION

MASTER MDTOARS

FATERIALS RECOVERY ENTERPRISES
McDONNELL DODUGLRS

McKESSON CHEMICAL COMPANY

MANUFRACTURING MERCURY MARINE

METROOLEX SANITATIDN

MIKE MONIONEY AERONAUTICAL

MOERIL CHEMICAL COMPANY

NAMEPLATES, INCORPDRATED

NRTIDNAL CAN CORPORATION

NATIONAL PACKAGING COMPANY

NELSON ELECTRIC COFPANY

NEWSPRDEZX PRINTING COIPORATION

NICHK_ES MACRINE CDRPORATION

NGRD-AM, INCDREDRATEID

NORT=S0D WARLNDWINT OTRCHAOFY EEBYICE InC,

"NU CHROME SLATING

O'ERIEN PAINT CORPDORAQTION
OCCITINTAL CRHREvICAL

CALA-ZYP CITY DISPOSAL

Or_Q~C™A GRS & E_ECTRIC

D«LA-OrFA CITY CONTY HEA_TH DEPARTYENT
CALARCYR DIPRAXT™MENT 0F AGRICJLTURE
DriLArTME DEPORTNMENT DF CORRECTION
O« A-0Or& STATZ DESSITMENT DOF HEALTH
0. K., PUE_1S~ING COMPANY

OMLARADYA mMAC-INZ mMANJUTACTURING
0.¥. NPTIDNA_ STDC4YRARDS COMPANY
C. 4. NATLIAL BAS COmbawvy

0. K. TeanY SERVICE, INCORPDRATED

D. 4. TRAGNSODRTATION COMPAAY

CRAL ROEERTS UNIVERSITY

PRGZ IADUSTRIZS

PRATTERSON SQRLGEMT

P<ARY.ASZAL LAES

PRI_LIPS C=EvICAL

PI_LI®S PZTRO._ZUT

POWI.L SANITATION SBERV:ICE

PONZ.. SZIRVICE CorwaANy
PRZESZVYTERIAN MROSPITAL

PRESTO_ITE COGSIPCIATION

PRYDR SOUNDRY, INCOSPIRATED

PUBLIC SIRVICZ Cov=AnY

R& NAJ CIRCLITS, INZORPDRATED
RANDY P_L15

REAGEZANT CHENMICAL & RESERIC-, INC.
RED FA_L YOTTS FRIIGAT

ROCKWSLL INTERNATICONAL

ROCKRK LL INTERINATICNAL COROGIRATION
RCDCC INCORILRATED

ROTSx ZOX=DRAETION

BT. A THOANY HDSPITAL

§.85. DOLATINS COvRANY

BANTA °“E RAILROAD

THIS LIST RE ESENTS EPA'S PRELIMINARY FINDINGS ON THE IDENTITIES OF

POTENTIALLY  SPONSIBLE PARTIES, [INCLUSION OK THIS LIST DOES NOT LiOQOs9s

CONSTITUTE A INAL DETEMINATION CONCERNING THE LTIABILITY OF ANY PARTY
FOR THE HAZA  OR CONTA“INATION AT JHE HARDAGE SITE
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834
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901
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902
N4
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UE
07
908
$09
910
S
91z
912
G14&
919
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$Ca SZ3vICES
6835 AUTO CENTER
SEATRY MANUFAZTURIANG
SERYETEL, INCORPDRATED
SIVICE PRINT NANJITQLTURING CIvaRAY
S-p4LES CCRIDIATION
E~EXxaIn=WI _LIARY COv2ANY
EVY WITCA
ECUVINT »ANUFRCTURING COmpANy, INC.
SCGONER FORD
SOCNEX QIL PATLH BERVIZES, INCORIIRRTED
CUT~ESN WILLS COUNTRY CLUB
SO0+ PRAIRIZ CONSTRUCTION
SOUTHWEIST ELETTRIC CCrPANY
ECUTHNESTERN STIEL ROLLING DOOR COwm2AvNY
SOUTwWEST UNITED INDUSTRIES
S9ZIY VICKER COvPAOVY
§TaN RAWMSEY COrPANY, INCORPORATED
ETANDARD CHEMICAL COMPANY
E€TAXR FANJIFRCTURING COMPANY
STEELCRAFT, INCORFORATED
STORWM PLASTICS, INCORPORATED
SUP_ETT & RSSOCIATES
BUN GRS .
TEXAZD, INCOARPDRATEZ
TEXAS INSTRUMENTS
TEX PRODUCTS, INCORPDRATED
THE BUCKET SHOP, INCDRPDRATED
SAMUEL RIEFIRTS NOELE FOUNDATION, INC,
THOMRS & EFETTS
THCwZSON HAYWASD CHEMICAL COvPANY
UNITED STRTES AIR FORCE
T&IBONETICS COmdaNy
TO~ BRIOWN'S DPTICAL
TOX
TRIGS DRILLING
TUSTS ¢ SON OF DHLAMOMA
UNARRCO COMMERCIAL PRODUCT
UNIROYAL TIRS CCwPANY
UNIT PARTSES, BORG-WARNER COmPANY
UNITED FDam
UNITED PLATING WORKS, INCORPORATED
UNIVERSAL OIL PRODUCTS
UNIVERSITY DOF OXKLAMOMA
UNIVERISITY OF DALAHOMA
UNIV. OF OKLAHOMA MEALTH BCIENCE CENTER
UNIVERSITY DOF DKLRMOMAR
CDLONEL MARRY FELTS
U.S. CORPS DF ENGINEERS
U.S. DEPRRTMENT OF ENERGY
U.S. PO_LUTIDN CONTRODL
U.S., POLLUTION COr TROL
VETERIQANS ADMINISY ATION
WAYNE CIRCUILIT
WE_Cw DIL COmPANY
WESTERN ELECTRIC  IvPANY
WESTTIRN EXTRAZT =t JWUFACTURING COvPOaNY

THIS L1ST REPRESENTS EPA'S PRI IMINARY FINDINGS ON THE IDENTITIES OF
POTENTIALLY RESPONSIBLE PARTIE . INCLUSION ON THIS LIST DOES NOT
CONSTITUTE A FINAL DETEMINATIC CONCERNING THE LIABILITY OF ANY PARTY
FOR THE HAZARD OR CONTAMINATIC AT THE_KARDAGE SITE
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94
942
7Y
94%
246
947
948
949
850
i
Sze
9352
Q%4
3]
958
%7
958
959
9€0
961
SEs
963
9L 4
GED
9t6
SE7
9¢€8
9€E9
&70
e71
g7
672
974
97%
S7&
Q77
S78
€73
980
981

wESTINS=2_SE ELECTRIC COIOORATIDN
WEYER-AZILSZIR CCmonAY

Wi S0V DOWN=DLE SERVICES

W.J, _BwEIITON

WC.VERINE 2IPE

I0ICLN INDUE™IIES

DK_A-Cra GRAOKICS

J. 8. S~A.L ERUSINISS ADFINISTIATION
GENERAQL MOTORS

SUIERIDR LINEN

O.¥. MEMORIAL HDSPITAL

JIm'S S=PTIC SIRVICES

A=A EME]GINCY PLUMKING

RIVERSIDE INDUSTRIES

WRASTE MANAGEMENT

INTEINATIONAL. SYSTEM & CONTROL
P.A. INDUSTRIES~-POLAR MANUFACTURING
amax, INCDRPOIATED

WARASTE MFANAGEMENT, INCORPORATED
SAQ\VDTRAP SERIVICE

€OSTER FEED & SEED COvPANY

JOC DOIL EXP_LORATION COmMPANY, INC.
A_LIED PAINT COR20RATION
EBDRG-JARNIR COSRPDRATION

CLI®TCO, INCORPOIARTED

HCVIYWNELL COD*RPANY

CDOOX OaiNT AND VARNISH COYPANY
C-Ev¥IZAL LEAvAN TANK LINES, INCORPORATED
DIAWDAD PAINT LOYPANY

EXXON C=Zv1IZA_. CO™PANY

w. R. BRACz & COrMEANY

GULF STATES PARINT COmdavy

RA_P- LOWE

vasnNA CORSCRATIDN

NELCO CHE™ICAL COMPANY

T~ O'ERIEN CORPDRATIDON

D, P, G. INDUSTRTIES

RZLIANCE UNIVERSAL, INCODRPORATED
RO~~~ AND WRAS TEXAS, INCORPDRRTED
WITCO CHEYICAL COMPANY

TRIANGLE ENGINEERING COMPANY

THIS L1ST REPRESENTS EPA'S PRELIMINARY FINDINGS Y THE IDENTITIES OF
POTENTIALLY RESPONSIBLE PARTIES, INCLUSION ON 1 (S L1ST DOES NOT
CONSTITUTE A FINAL DETEMINATION CONZERNING THE { BILITY OF ANY PARTY

FOR THE HAZARD OR CONTAMINATIONTAT THE HARDAGE ¢ E
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ON THE SOURCE CONTROL FEASIBILITY STuDY
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COMMUNTTY RELATIONS RESPONSIVENESS SUMMARY

ON_THE SOURCE CONTROL FEASIBILITY STUDY

HARDAGE/CRINER SUPERFUND SITE

MCCLAIN COUNTY, OKLAMOMA

NOVEMBER 1986
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COMMUNITY RELATIONS RESPONSIVENESS SUMMARY ON THE
SOURCE CONTROL FEASIBILITY STUDY

HARDAGE/CRINER SITE
MCCLAIN COUNTY, OKLAHOMA

This document summarizes public comments and Environmental Protection
Agency (EPA) responses to questions and concerns raised during the public
comment period., The responsiveness summary is divided into four sections:
1. Overview
11, Activities to illicit input and address concerns

111, Summary of public comments and EPA response, and

1¥. Remaining concerns
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1. OVERVIEW

At this time, the Environmental Protection Agency (EPA) is presenting its
response to comments on the Source Control Feasibility Study (FS) prepared
for the Mardage/Criner site, EPA has not yet selected its preferred

remedy but has ceveloped four remedial alternatives which it believes to

be cost-effective plans, meeting a1l applicable or relevant and appropriate
Federal requirements for protection of public health and welfare and the
environment,

This site is being managed through the EPA enforcement program, As such,
EPA will make a decision on the “baseline” remedy which it feels to be
acceptable. EPA will then negotiate with private parties believed liable
for the site in an effort to achieve voluntary cleanup of the site. In a
parallel manner, EPA is pursuing direct enforcement action under Section
106 of the Comprehensive Environmental Response Compensation snd Liability
Act of 1980 (CERCLA) and under Section 7003 of the Resource Conservation
and Recovery Act of 1976 as amended (RCRA).

When a remedy is proposed, EPA will be seeking public comment. Only
after this comment period will EPA make it's final remedy selection,

153 AROOUT 40
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11,  BACKGROUND ON COMMUNITY INVOLVEMENT AND CONCERNS

Major Concerns and lssues

One of the major concerns at the Hardage (Criner) hazardous waste site is
evidence from monitoring wells of migration of contaminants from the site
and contamination of residential wells offsite., The North Criner Creek
allyvium is the primary aquifer of concern,

Deteriorating conditions at the site (i.e., continuous seepage from the
pits, exposed barrels from the mound, etc.) and {nadequate barriers to

retard migration, have given rise to concern for potential surface and
groundwater contamination,

Activities to Elicit Public Input and Address Concerns

EPA has kept members of Congress, as well as otrer elected officials and
citizens informed of meetings, plans, and alternatives under
consideration, Elected officials and citizens were notified prior to
start of the Remedial Investigation and Feasibility Study (RI/FS) process,

Ten families live in the immediate vicinity of the site, Efach family was
interviewed by representatives of the Oklahoma State Department of Health
(OSDH) and the EPA to ascertain their concerns and feelings about the
site, Primarily, these citizens' concerns centered sround contamination
of the groundwater, which was originally discovered in the mid 19705 by
the State of Oklatoma in onsite monitoring wells, Since that time, EPA
ang OSDH have expended considerable joint effort and resources to determine
the nature and extent of the contamination, Royal N, Hardage, owner and
operator of the site, was sued by the United States in September 1980,
seeking investigation and clean up of the site, Although the United
States established it's case and won a partia)l judgement against Roy2l
Hardage, it was unsuccessful in obt2ining site clean uyp, tn large part due
to Mr, Hardage's bankruptcy. The U.S, Government filed suit in June 1986
against 36 companies believed to be responsible for public health threats
posed by the site, seeking performance of remedial actions and further
studies as directed by EPA as well 2s reimbursement of all Superfund

costs incurred, which is more than $1.4 million,

A press release announcing the end of the Feasibility Study, start of the
public comment period, and & public meeting, was {ssued by EPA on February
24, 1986, Copies of all formal documents concerning the site were placed
in five strategic repositories for the public to review preparatory to
making their comments, Preceding the public meeting held on March 20,
1986, EPA briefed the mayors and other city offictals of both Chickasha,
Ok:ahoma and Purcell, Oklahoma, At this briefing, EPA reviewed past
ac-ions and ongoing and future planned site activities,
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SUMMARY OF PUBLIC COMMENTS RECEIVED DURING
THE COMMZNT PERJOD AND EPA RESPONSE

The public comment period on this FS was from March 10 through April 15, 1986.
The FS was placed in repositories and provided to the Hardage Steering Committee
(HSC) on February 25, the day after a press release announced the end of
FS activities. A March 20, 1986, public meeting was attended by approximately
seventy people, nine of whom made statements, Fourteen sets of written comments
:ere received, consisting of over 200 pages. These comments were received

rom:

1) BAF Engineering - for Weyerhauser

2) Gardere & Wynne - for L&S Bearings, Rotex, and Tribonetics

3) Hardage Steering Committee - a PRP group representing 135 parties,
submitted their own comments as well as those of three consulting firms
retained by the HSC: Dames & Moore, ERM-Southwest, and MDX Comsultants

) Hildebrandt Tank Service

)} Hill & Robbins - representing U,S. Pollution Control, Inc,

) The Haray Horton Family

) Hunton & Williams - representing Oklahoma Gas & Electric, comments
endorsed by ATAT

B) Kerr McGee

9} League of Womer Voters

10} Rayeanna Mayo

11) Oklanoma Center for veterans Rights

12) Pat Shepherd

13) Thompson 4 Knight - representing firestone

14) Glenn Webb

Comments were also received during the public meeting from the following
parties: Glenn Webb, Kinnan Goleman (for HSC), Neal Garrett, Tom Smith,
Rodberta Olefielag, Linda Wall, Faith Hurley, Ben Kalas (for KWCL news) and
Mark Fox,

After analysis of the comments, it was decided to organize the responsiveness
summary into seven sections, each dealing with comments on a specific
subject. These seven categories are:

A) Adequacy of data,

B8) Operable unit approach,

C) Compliance with the NCP,

D) Feasibility Study process,

Opportunity for public participation,

Recommendation for additional study or interim remedial measures: and

Other comments
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C-6
A) ADEQUACY OF EXISTING DATA ON THE RARDAGE/CRINER SITE

Several commenters suggested that existing data is fnadequate to fully
characterize the site and develope 2 permanent and cost effective remedy.
Based on the volume of comments, it appears that either the consyltants
which these individuals employed are not fully aware of the amount of
existing data or that 2 substantial difference of opinion exists between
EPA and the Hardage Steering Committee {HSC) as to what would constitute
“adequate data“”, EPAs "Guidance on Remedial Investigation under CERCLA™
indicates in Section 7.2.3 that the extent of investigation should not be
more than is “necessary and sufficient” to satisfy site-specific objectives,
Such objectives were defined early by EPA and are documented in the November
1983 work plan prepared by CHoM Hill, 1In the case of a8 source control
action data must be, and in this case is, adequate to establish the degree
of containment of the waste materials with reasonable certainty, The data
must 2lsc allow developement of feasible alternatives for remediation of
the site, screening of these alternatives, and ultimately selection of an
appropriate cost-effective alternative for remedial action, As in any
engineering or scientific study, 1003 of the s-ailable data could never be
gathered. As more and more 1S learned about the site, further data gathering
efforts will become less productive and of less value in providing new
information and more ouplicative of previous studies, At this point, the
Agency believes that sufficient knowledge of the source areas of waste and
their current state of containment does exist to allow decisions based on
fact and sound enginsering principles (not on assumptions or conjecture)
to be made as to the appropriateness, feasibility, and cost effectiveness
of a range of source control remedial slternatives as required by the
National 011 and Hazardous Substances Contingency Plan (NCP), 50 Fed. Reg.
47950, November 20, 1985.

The level of data gathering suggested by some commenters indicates confusion
about the purpose of an FS and the preceding investigative efforts, The

data gathered prior to remedy selection on & Superfund sfte {s not fntended

to be so complete as to allow preparation of detailed design for each

remedial alternative or even for the remedy selected, For example, 1t

would make no sense to collect the extensive data required to design four
remedies when only one will be selected, The data only needs to be sufficient
to determine the most cost-effective feasible remedy protective of public
health and welfare and the environment, not inconsistent with the KCP,

Severa] commenters pointed out what they believed to be data gaps in EPA's
characterization of groundwater hydraulics and other contamination outside
the source areas., Since a separate RI/FS 1s planned to specifically address
this, the second operable unit, the comments are noted for future reference
in development of the workplan for the second operable unit (Manzgement of
Migration) R1/FS.
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Response to specific questions and comments regarding the adequacy of
data is provided below:

Comment: Certain data indicate that the bedrock may be fairly impermeable
and caple of preventing waste migration, specifically: the
yield of water from interceptor wells installed by the operator
are low, as reported in the FS; the packer permeability tests
conducted by EPA contractors 1n 1984 {ndicate the permeability
of bedrock is very low, less than 10-7 cm/sec.

Response: It should be noted that the packer tests indicated permeabilities
were less than B x 10-7 cm/sec. Packer tests, when conducted
properly and under favorable conditions, can provide an {ndication
of the permeability around the well bore. This does not
necessarily refiect overall permeabilfty of the bedrock or
the ability of seepage to move rapidly through joints, The
intact bedrock, especially shales, at this site may have
hydraulic conductivities on the order of 10°7 cm/sec. or
less. However, EPA believes secondary permeability (fractures/
joints) rather than porosity, characteristics have allowed
existing contaminant transport. As stated in the FS, the
results of site packer permeability tests would not have been
significantly affected by thin, occasional layers with hydraulic
conductivities on the order of 10-1 to 10-3 cm/sec or an
occasional thin fracture. This statement {s based on estimations
of the water loss through a thin pervious layer within the
packer test sections, Based on the tests conducted at the
site, such & layer would not result in sufficient water loss
during the test to result in an overall hydraulic conductivity
of greater than 10-7 cm/sec, but would allow contaminant
migration at relatively high velocities in these secondary
channels.

As discussed in the FS, difficulties are inherent {n monitoring
groundwater quality {n a fractured aquifer, The absence of
contamination in a single well, for example, cannot be taken
with any confidence to mean that contaminants have not reached
that general srea, This is apparent when one considers the
relatively minor area intersected by a well bore as compared

to the areal and vertical extent of the aquifer which this

well would be intended to monitor (a six Inch well bore with

& twenty foot long screened-sampling-section might be placed
hundreds to thousands of feet from other wells and represent
the only data on this section of the aquifer). When groundwater
flow occurs through preferential channels, as at Hardage, the
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Comment:
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C-8

interception of contaminated flow pathways is largely reduced

to a matter of chance. The consistent presence of contamination
in the majority of wells spaced over & wide area carries

great weight in proving the aquifer to be contaminated: and

such 2 situation is correctly taken to represent contamination
of the entire area monitored by the contaminated wells,

The yield of the Hardage Wells was reported fncorrectly in the FS as
one barrel per day, The yield, as stated by Royal Hardage in a3 1980
deposition was in fact 25 barrels per day for each of two wells,

The groundwater contour map presented in the FS was developed
with data from different zones, This {s not a correct
procedure since deeper bedrock may be hydraulically confined or
vertical gradients may exist, making contours develpped in this
manner deceiving,

The Bison and Purcell Formations are undifferentiated at the

site, comprising a single unconfined hydrogeologic unit; and
present data indicates the bedrock is hydraulically connected

in the vertical direction and in communication with the alluvium,
Therefore, the use of 211 water level measurements at the site

in preparing the ground-water contour map presented in the

FS is only subject to errors caused by vertical gradients,
vertical gradients in ground-water do exist and do influence

the phreatic surface obtained from monftoring wells installed

to various depths. During the fnvestigation for the second
operable unit, nested wells will Yikely be installed to further
evaluate vertical gradients at the site, Based on this information,
a refined contour map may be developed, Overall, this only has an
impact on the second (management of migration) operable unit.

Data from waste characterization holes drilled through the
sludge mound and main pit suggest that vertical barriers to
seepage exist beneath these areas,

Some data, when analyzed in a cursory manner, could indicate
barriers t0 seepage exist below source areas, However, the
observed vertical migration of contaminants and their lateral
spread into are2s where no other pathwdy could exist but
through groundwater transport overwhelmingl. fndicates that
vertical barriers do not prevent susbstantial releases of
contaminants from the shallow to the deeper groundwater,
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The vertical extent of contaminant migration has not been
defineg, neither have the vertical flow gradients that would
induce such migration. Such {nformation is needed to fully
characterize site hydrogeology and adequately develope and
evaluate remedies.

Vertical migration of contaminants through the bedrock to depths
greater than 40 feet has been documented to the east, southwest,
and directly beneath the source aress. The information obtained
from the waste charscterfzation {(WT) holes does indicate vertical
contaminant migration beneath the source areas, as discussed in
the response to latter comments. In addition, ground-water
contamination found in wells EW-01, BW-01, BW-04 and GTW-03
indicates contaminants in ground water at depth, In each of
these wells, the well screen interval was placed beneath the
phreatic surface measured at the well location, thus contam-
ination found 3t these well locations are beneath the surface

of the ground-water table and confirm vertical migration, In
addition, several wells and exploratory boring locations were
installed adjacent to deeper wells, Although these were not
specifically intended to constitute nested wells, information
obtained from these locations indicates & gradient from shallow
to deep groundwater,

Piezometric levels of groundwater were measured in January

and aren't representative of the entire year due to seasonal
fluctuations, This limited data cannot indicate to what degree
wastes in the source areas are beneath the water table,

EPA agrees that the levels may represent a low as compared

to the rest of the year, However, reiative levels and the
shape of groundwater contours and fiow directions likely
represent an annual average and are consistent with those
developed by earlier investigators (Baker & Burns, 1980; Kent,
1982). Seasonal fluctuations could be better defined in
further studies,

Geologic cross-sections were not compiled, Such sections
could aid in analyzing site geohydrology, and are & tool
commonly used to perform such analyses,

The bedrock consists of shales, mudstones, and sandstones

which are deposited {n discontinous layers. These layers

grade gradually back and forth from one rock type to another,
Since this gradation occurs in three dimensions, the classical
concept of a well defined sequence of horizontal or consistently
dipping beds which allows tracing individual lsyers of the
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sequence from gne borehole to the next is not applicable,

As a result of this graded lithology, EPA could make only
limitea interpretations and would have had virtually no
confidence in cross-sections compiled with data from these

or any other bedrock borings, For this reason, cross-sections
were not refined or published.

The site may not be suitadble for locating a landfill cell in
compliance with RCRA Part 264 requlations: and data is
inadequate to make this determination, This should have been
considered before ret2ining the On-site Disposal Alternative
through final screening,

EPA believes the existing data fndicates that the site {s
suitable for placement of a RCRA vault: and further study
will be conducted for design should this alternative be
selected, Que to the widespread contamination on-site, Yow
levels of residual contamination will remain in the soils
over which the landfill would be constructed. A questions
was raised by one commenter as to the potentisl problems of
monitoring for leaks from the landfill cells, that is, {f
contamination were seen in monitoring wells questions could
arise as to whether it is coming from trace landfill's liner
systems, It fs EPA bel{ef that monitoring in a possibly
contaminated environment will not present insurmountable
technical problems since: {1) The vault will have an interior
detection system capable of detecting any leaks before they
enter 3 contaminated zone; (2) the vault will be above the
groundwater table, eliminating potential up-flow of contam-
inants into the interior detection system; (3) regular
monitoring will likely be required for any remedy, and lorg
term water quality trends could be established, allowing
significant leaks from the exterior liner to be detected.
The site is located ovar several thousand feet of sediments
and 13 not prone to earthquakes. The area of the site considered
for locating a landfil) cell is far above the 100 year flood
and also above the probable maximum flood, Thus, the site
meets the requirements set forth in 40 CFR Section 264,18,

The geometry of waste fill is not defined, Without such

data, 7t is not possible to adequately evaluate any alternatives
or determine either the Feaibility {n {n-situ containment or
the need for excavation of the source areas,
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The base of pits excavated during site operations and later
backfilled is defined by depositions of the operator Roya)
Hardage and confirmed by test holes in these source areas.

The borings show bedrock at consistent elevations of about

1109 and 1093 feet mean sea level (MSL) beneath the

main pit and sludge mound respectively, thus defining the

base of the pits, Magnetometer surveys have located substantial
drum concentrations in the drum mound and along the west side
of the main pit, also confirming early site inspections and

the Hardage depositions,

A Quality Assurance plan was not prepared in accordance with
the NCP, As such, the accuracy of the datz and the methods
of dzta collection are questicnable,

The Quality Assurance Project Plan (QAPP) 1s included as
Appendix A to the May 1985 Data Summary Report. This

QAPP meets all the requirements of the NCP (1982 edition),
including concurrence on the plan by the Regional QA officer,

Sampling from three test holes in the sludge moynd fafled
EPA's requirements for QA/QC. This lack of dats prevents EPA
from making decisions on the disposition of the materials
since it can make no judgement on it's potential threats,

After completion of the Feasibility Study, EPA's Houston Lab was
asked to review the data. The principal problem was that lab
reporting sheets indicated the units to be parts per million
{ppm). Summing the various constituents §ndicated certain
samples with 8 sum greater than a millfon ppm, indicating

an obvious error. The Houston Lab's review showed that the
units were incorrectly reported and in realfty should have
been parts per billion (ppb) rather than . This has
corrected virtually all problems with this data set,

The Houston Lab review is documented in an August 1986 letter
from Bill Langley (EPA-Houston) to Bob Davis (CHZH Rill-
Datlas).

Data also exists from previous sampling of the sludge mound
and in some cases for wastes disposed there. In addition,
the types of wastes disposed in the sludge mound are known
for the most part to be: styrene tars; drummed aresenic and
cyanide; PCB contaminated equipment; and sludges from ol)
recycling, the analysis of which showed extremely high levels
of lead and phenol as well as over 50 ppm of PCBs; and 2
composite of all other wastes disposed at the site as &
result of clean-out of the matn pit. Samples taken in 1982
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from the surface of the sludge mound indicated PCB-1260,
lead, chromium, anthracene/phenanthrene, dichloropheonol, and
other heavy metals and synthetic organics.

Poor well drilling techniques may have resulted in cross-con-
tamination of some monitoring wells and waste characterization
holes; thus the results may not indicate deep contamination
of soil and/on groundwater,

Discussion {s made regarding the contamination found in the
waste characterization holes (NT) beneath the source areas,

1t is suggested by the commenter that only trace levels of
contaminants were detected in bedrock samples beneath the

pits and that they are "probably associated with inadequate
sampler decontamination,.., or laboratory contaminants“, As
presented in the Dats Summary Report, EPA (1985), rinsate
samples taken from the sampler after decontamination did
indicate & few contaminants at parts per billion levels in
addition to laboratory contaminants. The contention by some
commenters is that dbedrock contamination beneath source are2s
was mainly the result of sampler and laboratory contamination;
however, this is not substantiated by overall sample analyses.
Consistently, compounds other than those found in the rinsate
and laboratory blank samples were found in bedrock samples
beneath the sources. In many instances, these compounds had
concentrations in the parts per million range (orders of
maynitude higher than that shown in blanks). In addition, in
several holes, compounds were found in the underlying bedrock
samples which were not found in samples taken within the

source ared nor in rinsate or laboratory blank samples,

These compounds are however components of wastes known to

have been disposed at the site, The obvious conclusion here

is that the wastes were not, as the commenter suggested,
carried down the borehole by careless sampling procedures,

nor were the compounds introducted at the lab or at any time
after the samples were collected; rather the contaminants are
in fact, as EPA has previously stated, at depth deneath the
source areas and represent the result of actual waste migration
vertically out of the waste pits and into underiying sediments,
In waste characterization hole (W7-006), the results of the
analysis of the composite sample comprised of samples from
28,33 and 38 feet showed very few volatile compounds; however,
the sample taken at 43 feet showed many more volatile compounds
present, EPA believes this pattern of contamination {s more
indicative of vertical migration through the bedrock along
secondary permeability features than the result of trace
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contamination on sampling tools, Well GTW-03 showed contamination
in groundwater as did the nearby BW-04 well; however, analysis

of borings taken from GTW-03 showed no contamination of the
overbyrden, thus precluding contamination of this well during
construction,

(For further discyssion, refer to & previous comment
on vertical migration of waste page C-8),

No data exists to support EPA's contention that a hazard exists
from air on the site,

EPA recently sent {ts Emergency Response Branch {ERB) to the
site for purposes other than air monitoring; however, this
was 3lso done while on-site, sampling with a photoionization

unit showed readings less than 1 ppm in air. It has been
observed that odors are much worse on-site in wet weather

than dry wheather-when ERB visited the site, At this time,

EPA must reply that it has no data which indicates an air

hazard from organic vapors exists on-site at this time, It

is entirely possible however, that deteriorating site conditions
could pose threists by this exposure pathway,

Use of area groundwater is not adequately assessed to determine
the need for remedial actions,

Those groundwater supplies with the potential to be immediately
affected have been considered. Other supplies which could
ultimately be impacted as wastes migrate farther from the

site will be assessed in detatl during groundwater/off-site
studies,

The groundwater pathway of contamination transport off-site
has not been sufficiently defined, The potential for
groundwater contamination has been cited as one factor
requiring remedial action, yet it's potential impact have not
been adequately assessed,

Pathways of groundwater contamination transport were only
considered insofar as they indicate & general inadility of

the bedrock to provide & reasonable degree of containment of
wastes in the source areas, The presence of contamination in
the alluvial aquifer of North Criner Creek and the route of
transportation from the source areas are by and large irrelevant
to the question of the adequacy of barriers beneath these
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source areas several thousand feet away, EPA still believes
that contamination of this squifer has resulted from combined
runoff and sudb-surface transport, The question of which

pathway has contridbuted what to current contamination is of

only acagenic importance, since significant subsurface migration
has occurred in this and other directions, and contamination

of the alluvium by this method will continue or began to occur
until the sources are exhausted,

Source areas may exist which have not yet been {dentified.
1f this is the case, then the source control FS is incomplete,

Sufficient information on the operating history of the site

is available from Oklahoma State Department of Health (0SDH)
inspections from 19721980 and from the operators depositions
to confirm that Mr, Hardage made efforts to consolidate wastes
in the main pit/drum mound and sludge mound, Site samplings
and recent inspections give no reason to doubt the belief

that the major concentrations of solids, sludges, and drummed
wastes are located in the three principal source areas
adaressed by EPA in {ts FS,

Even if other major source areas did exist, 1t would not
preciude EPA from addressing the drummond, main pit, and
sludge mound 2s 3 single operable unit, The NCP provides
no such constrainst on what must be included {n an operable
unit or on how many operable units 2 site may be divided
into.

Background quality of groundwater has not been determined,
Without knowledge of background concentrations of chemicals
or elements, it is impossible to determine if the site is
contributing the compounds or {f the levels are naturally
elevateo and unrelated to the site,

The background levels of synthetic organics {such as solvents)
in this ryral area is essentially zero with the possible
exception of pesticides from agricultural application, and
trace levels of natural phenol in groundwater, The background
levels of inorganics will be fully addressed in the Management
of Migratfon RI.

The extent of groundwater contamination has not been sdequately
dgefined; and no plume has been shown to emanate from the
source areas. As & result, it {s premature to determine that
groundwater contamination requires any remedial action,
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Great difficulties exist in monitoring a fractured aquifer
where migration is along preferential channels, and where 2
heavily contaminated zone might lie within a few feet of an
apparently clean monitoring well, This characteristic makes
the classical concept of 2 contaminant “plume” misleading and
inappropriate for describing migration patterns at this site,
In future studies, EPA will undertake to delineate the plume
present in alluvium of Korth Criner Creek, further define the
lateral extent of groundwater contamination in the bedrock,
and evaluate the potential for contaminants to migrate beneath
stream drainage divides near the site. Such investigative
activities properly fall within the scope of the second
operable unit.

Trends show water quality 1s improving with time., This could
indicate that the situation is not worsening, but rather that
the groundwater system {s recovering by natural processes,

The historical water quality data is indicative of the presence
of off-site contamination, It {s not felt that trends in
contaminant concentrations can be drawn from the information,
since the samples were taken by various parties using widely
varying sampling procedures. Specifically, some samples were
obtained from taps at the residences rather than directly

from the well, thus subjecting the wate:~ to aeration during
pumping and stripping of some volatiles.

If off-site sampling results from various sources were comparable,
the well with the largest historical data base (the old
Corley well), does not show any trend whatsoever, Contamination

is similar to the levels first seen in late 1982, two years
after the site closed.
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B) EPA's OPERABLE UN!T APPROACK TO THE HARDAGE/CRINER SITE

Comments were received which questioned the technical and legal justification
for EPA's decision to divide the site remediation of groundwater/off-site
contamination as discrete and separable problems,

EPA has addressed a substantial number of NPL sites, including severa) in
Region 6 {Bayou Bonfuca, Gurley Pit, Vertac, Motco, Highlands Acid Pits,
Odessa Chromium ], and Odessa Chromium II), by dividing the response into
operable units, These divisions are made based on technical information for
the site and the criteria presented in the NCP, As noted in the FS, EPA
believed at the time the division was made, and continues to believe, that a
substantial quantity of wastes remain in or near thelr original location and
are not contained by adequate barriers and that a remedy Tor source control
wil)l be cost-effective and consistent with a premanent overal) remedy for the
site, thus meeting criteria set forth in the NCP for operable unit remedial
response, The best enyineering judgement of the Remedial Site Project Officer
{RSPO), EPA Regiona) and Headquarters managers, and EPA contractors was that
the vast majority of releases of hazardous substances to the environment
could be abated by controlling these source areas which comprise less than
103 of the site area, Strategies for cleanup of existing groundwater contam-
ination or knowledge cf the necessity of such actions {s not necessary in
order to determine the best method of containing the wastes, Source control
and manygement of migration are in this case clearly seperable; therefore,
further delays are unnecessary and would be inconsistent with provision of 2
timely response to 2 Situation posing an imminent and substantial endangerment
to pudblic health ang welfare and the environment,.

Response is provided below to specific comments on the operable unit approach
taken on the Hardage site,

Comment: No technical justification exists for an operadle unit approach to

the Hardage site; the decision to address the site in this manner
was driven by budgetary problems and previous delays in completion
of the fS.

Response: The technical justification for splitting the site into operable
units is strong, as discussed above. The questions about pathways
of contaminant transport to offsite alluvium and the extent of
surface contamination away from the source areas are not mandatory
considerations in the question of source control and the existence
of barriers to migration, Since a3ll proposed source control alter-
natives involve waste excavation and stabilization, which remedy is
finally selected is not a concern in relation to the Management of
Migration operable unit, therefore delays to determine the ground-
water/offsite remedy are unnecessary, The criteria set forth in
the NCP for use of operable units has been met; and no strong
justification exists for not using the spproach and further postponing
cleanup of the site. The comment - ~at EPA employed operable units
due to budgetary problems is unfour sed; the cost of the DSR/FS
project was slightly over $800,000 less than is sometimes spent or
far less complicated sites.
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EPA has worked on the site for three to five years: so expediting
the remedy makes no sense at this point. Further studies should

be conducted and & new fS prepared to address the site as a whole
rather than as operadble units,

EPA first inspected the Hardage site in July 1979, and & complaint

was filed against the operator in September 1980 under Section 7003

of RCRA. Wnile EPA has been involved with the Hardage site for nearly
seven years now, active Superfund involvement did no begin until 1984,
Field work was commenced by EPA in July 1984 and the FS was released
in February 1986, twenty months later; the normal period of time in
which EPA attempts to complete its investigations and FS on Superfund
sites s eighteen months, Delays on this site under Superfund have
have not been exceptional; and any delays which have occurred do

not provide a justification for further unnecessary delays.

A cost effective remedy can't be selected without knowing the final
remedy for other parts of the site,

The sityation at Hardage is such that excavation and treatment of
the waste piles and pits is required (FS, pages 3-22 through 3-36),
Therefore, the cost-effectiveness consideration is reduced to 2
comparison of various treatment technologies and their relative
feasidility, benefits, and permanence. (ost-effectiveness
considerations are orly to be applied in comparisons between
acceptable remedies in accordance with Section 300.68 of the NCP,

A remedy for source control should not have to meet applicable or
relevant and appropriate requirements since it 45 not the final

remedy [(NCP, Section 300.68 (1){5){1)].

The remedies which £PA has developed and evaluated, while not
adaressing the entire site, are permanent for the source control
operable unit, As such, response actions must be in accordance

witlh tnese requirements just as if this remedy were for 211 aspects
of the site, The passage cited in the NCP refers to interim remegial
measures (such as a temporary cap) which may be implemented while
further study or planning is conducted for the permanent remedy.

The lack of data needed to complete a FS for the entire site prompted
EPA to givide the site into operable units; and these same data

gaps also plague the source control FS. This prevents EPA from
determining the nature and extent of the threat posed or evaluating
proposed remedies.

The “data gaps” are of a quite different nature than the commentor
has implied. Data indicates that releases from the site are
uncontroliled: and knowledge to site conditfons indicates the
situation will worsen,
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Data is inadequate to determine the appropriate remedy for contaminants
that have already Jeft the site or the extent of cleanup required

for surface mixing areas which may remain contaminated, However,

it is EPAs opinion that the existing datz is adequate to allow
development of a source control feasibility Study. The blanket
statement that these inadequacies plague the FS was not supported

with examples by the commentor, And in the conduct of the FS, EPA

has certainly not felt itself to be "plagued” by this or any other
lack of information,
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C) EPA COMPLIANCE WITH THE NATIONAL OIL AND HAZARDOUS SUBSTANCES
POLLUTION CONTINGENCY PLAN (NCP), 40 CFR PART 300+

Several commenters questioned EPAs compliance with the NCP during conduct
of response action at Hardage, The comments ranged over many points of the
NCP, but were centered on Subpart F - Hazardous Substances Response,

General comments were that EPA had not adequately characterized the site;

the screening of remedial alternatives was flawed or biased; an operable

unit approach is not valid for Hardage; applicable or relevant and appropriate
requirements for protection of public health or welfare or the environemnt
were incorrectly applied or should not have been applied at all; EPA should
have further considered waivers provided in the NCP and further evaluated
those alternatives providing Yess than adequate protection of public health

and welfare and the environment; and cost-effectiveness was not given adequate
tonsideration, .

One important purpose served by the NCP is to provide consistency in appli-
cation of CERCLA from one site to another and from one Regional program to
another; and deviations from the NCP could possibly reduce this consistency.
The current NCP was followed at all points through the FS process; and

compliance with the NCP was a major factor in review of drafts of the FS.

Where formal guidance dccuments and memos covering compliance with the NCP
existed, the material was used. As a result, EPA believes that the FS is
entirely consistent with the NCP,

Response to specific comments is given below,

Comment: EPAs failure to perform a formal RI {s {nconsistent with the
NCP since: 1) the NCP does not suggest EPA may decide not to
conduct an R] when one is clearly appropriate; and 2) the data
collected does not serve the purpose of a RI.

Response: The NCP directs that EPA shall “as appropriate” perform an RI/FS,
This passage does not bind EOA to do an R] 1f it is not appropriate.
EPA determined that a discrete R! was not appropriate in light
of the already extensive data compiled on the site, The purpose
of an RI/FS, as explained in the nature and extent of the threat
presented by the release and to evaluate proposed remedies (50 Fed
Reg). This purpose has been met.

*The NCP was promulgated, and is periodically revised, as required by CERCLA,
Section 105, The NCP sets forth the approach to be used in implementing
CERCLA. The most recent revision of the NCP was February 18, 1986 (50 Fed.
Reg. 47912-47968.

147 AUY



TSl Y e Ty owr

r

T™ oy o

—

c-20

On the other hand, £PA believes that the aggregate of prior
studies 3n¢ dat2 on the site, when combined with its “Field
Investigation and Data Summary Report™, would in fact constitute
& record of substantial equivalence to a discrete RI,

Therefore, the decision was made to move directly to the fS,

EPA must make decisions on how to proceed in cases such as

this based on the best judgement of the RSPO and EPA managers,
and 1t has acted in a manner not inconsistent with the NCP {n
deciding against the additional investment in time and effort
an R1 would have involved, The commenter does not elaborate on
why a8 descrete R] was "clearly appropriste” on this site,

Comment: The FS is not the functional equivalent of an Environmental Impact

Statement (EIS) as required by the National Environmental Policy
Act of 1969 since the FS does not contain a cost/benefit analysis,

Response: Conduct of 2 cost-benefit analysis is not required under CERCLA;

this is confirmed by the Act's legislative history (136 Cong. Rec.
§16427 (1980).) Furthermore, the public comment period on tha FS
serves the opportunity for comments required under NEPA prior to
expenditure of public funds.

Comment: The five waivers applying to remedy selection as set forth in the

NCP Section 300.68 (i)(5) should be applied and a remedy selected
which does not meet or exceed applicable or relevant and appropriate
requirements tor protection of public health or welfare or the
environment, due to the high cost of remedial actions meeting these
requirements or due to other circumstances set out in the NCP.

Response: The five waivers are stated below along with the reasons they

1)

2)

cannotl be applied to the Hardage site,

Remedy will become part of a more comprehensive remedy - This {s the
final remeay for source control.

Fund-Balancing - This test is normally applied where there is 2 fund-
financed response. This is an enforcement lead site; but there is
nothing to indicate funo batancing would be involved even if this were
a fundg-financed

response.

Technical Inpracticality - Remedies meeting requirements are technically
feasiple and can be implemented,

Unacceptable Environmental Impacts - This is not anticipated since the
Tmpacts of continued release out weigh those associated with remedial
action,

1856 AEROUINES
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S) Enforcement action where the fund is not available, public desire for

cleanup Vs strong, anc Titigation would probably not result in a better

remedy - LPA Delieves that, 1f necegsary, Litigation will produce the
desired result and fund may be available. It should be noted that
Hardage/Criner is & National Priority List (NPL) site, so the Superfund
may be applieu to remedy the site if the Agency chooses.

For the above reasons, the waivers will not be applied; and the selected
emedy will comply with all applicable or relevant and appropriate requirements.

Comment :

Response:

Comment :

Resgonse:

Consideration of incineration as a disposal option violates the

cost-effectiveness requirement of the NCP,

Incineration was retained for consideration since the environ-
mental benefits of organics destruction compared to waste treatment
and langfilling are significant, EPA believes consideration

of waste destruction alternatives, such a8s incineration, 1s warrantec
and that the failure to consider waste destruction would be contrary
t0 the Agencies commitment to consider permanent remedies inciuding -
those which exceed applicable or relevant and appropriate requirement

Scoping of response actions was not conducted in accordance with
Section 300.68(e) of the NCP,

EPA believes that it in fact has properly considered all of the
scoping factors required by Section 300.68 of the current and
former NCP, as appropriate. Other comments on compliance of the
FS with the NCP are addressed in the following section,

LROOGIOLE
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D} The FEASIBILITY STyDY (FS) PROCESS

Comments were received to the effect that the technology screening,
alternative development and screening, and other components of the
Feasipility Study process were flawed due to a lack of data or non-
compliance with the NCP,

While it is true that & lack of adequate data could bias the results of
the FS by forcing the preparers into unwarranted assumptions, the discussion
provided in Section A of this summary regarding what constitutes “adequate
data” is referenced. And, as in response to comments in that previous
section, it s again stated that EPA believes the data is adequate for

the purpose of a FS on Source Control, The data may not be adequate for
detailed design; but that is not the present objective, The purpose of
this FS is merely to present analysis and discussion sufficient for
selection of a permanent remeay for source control,

Comment :

“(EPA) has rejected alternatives found to be protective of public health
and welfare and cost-effective 3t numerous other Superfund sites”, This
commenter expressed the opinion that EPA had inappropriately rejected in-
place containment alternatives. The commenter went on to cite 15 Superfund
sites in other Regions which they felt were in conflict with the remedies
considered at Hardage. These sites are:

Region #1 Beacon Heights Lanfill, Connecticut;
Mckin County (Langfill), Maine;

Region #2 Love Canal, New York;
GEMS Landfill, New Jersey;
Sinclair Refinery, New York;
Helen Kramer Landfill, New Jersey

Region #3 Heleva Landfil), Pennsylvania;
Lackawara Refuse, Pennsylvania;
Taylor Borough Dump, Pennsylvania
Douglasville Disposal, Pennsylvania

Region #4 White House Waste Qi1 Pits, Florida
Region #5 — Wanconda Ssnd & Gravel, I1linois

New Lyme Landfil), Ohio

Region #10 Ponders Corner, Washington
South Tacoma Channel, Xashington

{No sites were referenced in Region 26, where Hardage/Criner {s located.)
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Resgonse:

At this time, there are hundreds of sites on the Superfund National
Priority List, These sites present unique combinations of factors
involving geology and hyarology, as well &s the age, quantity, and
chemistry of contaminants, among other things. For this and other
reason, neither Congress nor EPA has ever taken the position that
consistency between or among Superfynd sites {s the measure of the
appropriateness of Superfund remedial action at any given site,

The specific test upon which basis Superfund remedial actions are

Judged is their consistency with the NCP., In numerous policy
promulgations, EPA has attempted to further clarify those principles
which guide Superfund response efforts, The policy and guidance
documents have changed during the past six years of Superfund implemen-
tation; and they will continue to evolve and expand their scope ?n the
future, reflecting 3 predicted increase in the body of knowledge concerning
contaminant chemistry, health and environmental effects, contaminant fate
and transport, and waste control, treatment, and destruction technology,
among other things, As addressed elsewhere within this responsiveness
summary, as wel) as within the FS {itself EPA believes that its remedial
action propossls are not inconsistent with the NCP as discussed in the
previous section of this Responsiveness Summary,

For informational purposes, a brief summary of characteristics, differences,
and similarities of the 15 indicated sites vis-a-vis the Hardage site is
presented below, along with a summary comparison of their respective
remedies, As the information presented suggests, the commentator's point

is at best overly simplistic and factually inaccurate. Review of these
sites reagily shows why capping may be an acceptable component of the
remedies {just as capping may be included in the second operable unit at
Hardage), The 15 sites referenced can generally be broken into four
categories as discussed below:

Contaminated Municipal Landfills:

Beacons Keights, Heleva, Lackawana, Taylor Borough, New Lyme, and Wauconda
fall into this category. Such sites are characterized by relatively
minor amounts of hazardous materials co-mingled with large volumes of
municipal trasn, In this type of situation, wastes are of a far different
nature than the highly concentrated wastes at Hardage,
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Capping of wastes in-places was ysed only on two sites, Beacon and New
Lyme. At New Lyme, little or no groundwater contamination has occured or
is likely due to hydrogeology. At Beacon Heights, contaminants are
dispersed and removal is not feasible, Two other sites, Lackawana and
Taylor, utilized capping only after partial waste removal. In both cases,
well defined concentrations of drums were present and were removed; the
wastes capped were almost exclusively mynicipal in nature. One site,
Wauconda, used 2 cap as an interim measure, The purpose of the cap was
to control surface seepage to a stream,

Waste Qi1 Recycling/Refining QOperations:

The McKin, Sinclair, Douglasville, White House, and South Tacoma sites fal)
i{nto this category. At such sites, the principal concerns are open pits
of 1iquid waste and waste spills., Spills represent dispersed waste for
which removal would rarely be a feasidle option, Pits are drained on

most such sites, resulting in almost total source removal, At all five
sites noted above, emergency or remedial actions included partial or
complete source removal followed by capping of contaminated soils 1in
former source areas, This is analogous to the proposed removal of source
areas anc¢ possible capping of the former pits at Mardage.

Hazardous Waste Landfills:

The Love Canal, GEMS, and Helen Kramer sites are in this category,
Mardage is similar to these sites anly ir the respect that sim{lar waste
types were disposed, At Helen Kramer and Love Canal, barriers to vertical
migration exist, Tne layers make slurry wall cut-off feasible; sands
overlying the aquitards lend themselves to easy construction of the wall
ang simple and effective groundwater management, At the GEMS site, no
shallow layer is present; however, a thick sand layer 2allows effective
groundwater management, In addition, drummed liquids are not present as
they are at Mardage,

Presented below is a brief summary of site characteristics, differences
and similarities between the site and Hardage.

Beacon Heights Landfill Region #1 #203 on NPL

Beacon Falls, Connecticut
* municipal/industrial waste landfill operated 1920-78

* 1ittle drummed or other waste remains:; most waste was burned as it was
received and only its residues remain

* groundwater is contaminated in fractured bedrock

Remedy-Upgrade cap; groundwater decisions deferred

<U2
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Comparison to Hardage:

Similarities - fractureg bedrock underlies both sites

Differences - The majority of waste once disposed at Beacon Heights is
municipal, Little waste remains in its original location,
most has been burned or already released to the groundwater

system,

Remedial Elements:

The sites are not comparable since a well-defined source is present at
Hardage; and the sources at Beacon Heights are dispersed, making source

control inappropriate,

McKin County (landfill) Region #1 #33 on NPL

Gray, Maine

®* waste 0i) recycling site operated in the late 1970s
¢ soils are heavily contaminated by spills of solvents
° all surface tanks and druns have been removed;

Remedy:

Soil contaminated above the clean-up level (11,000 cubic yards} will be
excavated; soil will be aerated and the off-gas burned; capping will be

over areas below the clean-up level
Comparison to Hardage:

Similarities - solvents contaminate both sites

Differences - McKin was 2 recycling as opposed to disposal facility;

no drummed wastes remain on-site

Consistency with removal at Hardage:

In both cases wastes will be excavated and properly disposed, McKin
-"{s farther along in remedial process (cleanup levels selected already)

but the remedies appear entirely consistent,

[
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GEMS Lancfild Region 42 #12 on NPL
Gloucester Township, New Jersey
° indusErial waste landfill operated from 1970 to 1974
solid ana liquid waste was mixed in pits; few or no drums were disposed

6 million cubic yards of contaminated fill present

150 feet of permeable sands underlie site, making groundwater recovery
feasidbile

Remedy:

Cap site; pump and treat groundwater to remove leachate and Yower water
tadble below wastes ’

Comparison to Hardage:
Similarities - similar wastes present
Differences - No drums are in the fill at GEMS. Geology makes groundwater
management 2 feasible and effective method for intercepting
seepage near the source, unlike st Hardage.
Remedial Elements:
At Nardage, drummed liquids are present in the fill and the underlying
interbeded and fractured bedrock does not lend itself to groundwater
management, These complicating factors make the remedy used at GEMS
inappropriate for Waraage.

Kelen Kramer Landfill Region #2 #4 on NPL

Mantua Township, New Jersey

° jndustrial waste landfill operated from 13970 to 1980

° 2 millfon cubic yards of waste

° a1l types of waste are present including drummed wastes

° the site is underlain by a shallow sand agquifer and a deeper aquitard.
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Remedy:

Cap the fill; insta)ll a slurry wall upgradient and & collection trench
downgradient, both with their base tied into the aquitard.

Campdrison to Mardage:
Similarities - drummed and bulk wastes in fndustrial type fil}
Differences Containment of the wastes directly beneath the site s
feasible due to the presence of a barrier to vertical
migration at Helen Kramer,
Remedial Elements:

The lack of a barrier to vertical migration at Hardage prevents effective
containment in place as 1s possible at Helen Kramer.

Ponders Corner Region #10

Tacoma, Washington
® dry cleaner dumped sludges on the companies property
®* solvents have contaminated groundwater
* sludge piles (sources) were previously removed by the State of Washington
Remedy:
Alr stripping towers are in-place on municipal wells and are serving the
dua) purposes of groundwater collection and treatment; limited excavation
with off-site is disposal planned for the most heavily contaminated soils,
Comparison to Hardage:
Similarities - solvent contaminated groundwater
Differences - Little of the source remains, most 1s dispersed into
groundwater system or previously removed; collection
and treatment of groundwater is feasible;
Remedial Elements:
The contaminant source &t Ponders Corner has dispersed from it's original

location, making source control inappropriate. For this reason the
sites are not comparable.
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Love Cana) Region #2 #136 on NPL
Niagra Falls, New York

° abandoned canal was backfilled with industria) wastes and closed in 1952; 21,0
tons of wastes including drums are in the fill

low-level contamination is present in several media

canal excavated in sand overlying plastic clay and till; situation allows
containment in place

Remedy:
Cap was upgraded; slurry walls installed, tied into clay layer: groundwater
collection and on-site treatment System in-place; further studies are
under way due to concern over vertical migration of leachate to bedrock
and the possible inadequacy of in-situ containment,
Comparison to Hardage:

Similarites - drums in fil1; similar contaminants

Differences - low-level contamination outsfde the canal as compared to
Hardage; containment is feasible due to gedlogy

Remedial Elements:
The shallow clay layer beneath Love Canal is thought to allow wastes to be
contained beneath their original location; however, the adequacy of this layer

is still being evaluated. The lack of such a layer at Hardage prevents
consideration of such containment,

Sinclair Refinery Region #2 #117 on KPL

Wellsville, New York

® former refinery operation with two on-site landfills; soil was contaminated
by spills

* i) contains principally bulk wastes

* small fill area (2 acres and 10-15 feet thick) is adjacent to a river and
{s being eroded; larger fill has a clay liner

® groundwater contamination is present but believed to result from spills
on the site rather than releases from the landfills

ARO001D
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Remedy:

Excavate the small fill areas, consolidate with the larger l1andfills and cap:

groundwater will be addressed in other operable units
Comparison to Hardage:
Similarities - Removal is part of the EPA remedy on both sites.
Differences - Groundwater contamination is primarily from spilis and
2lready dispersed contaminants rather than the fill or
concentrated source areas,
Remecial Elements:
The landfills at Sinclair are not leaking; at Hardage they are. For this
reason, source control at Sinclair only needs to stabilize wastes against
flooding and erosion, If necessary, groundwater management would 1{kely
be feasible in the river aquifer,

Heleva Landfi)) Region #3 #162 on NPL

orth Whitehall Township, Pennsylivania

° low level solvents comingled with sanitary waste

beneath the tandfill 1tself
little or no drummed waste is believed present
Comparison to Hardage:

Similarities - Similar contaminants observed off-site

Differences - Little free liquid appears present in the fill at
Heleva, while a large source is present at Hardage,
Since contaminants have generally left the Heleva fill,
Source control is not appropriate

Remedy:
Cappiny with groundwater pumping and treatment
Remedial Elements:

At Heleva, the “source” of contamination has generally entered the
groundwater system, This type of situation is best remedied by removing
the contaminated groundwater, Since a large volume of free liquids is
not present in the fill at Kelelva, capping was assumed adequate to
prevent further contamination of the groundwater, Such & system {s not
adequate at Hardage due to the physical differences between the sites
noted above,

‘,"'t"l"

"source" of off-site contamination appears to be contaminated groundwater



TV MYy WM FYy

R { S 2ae BEN il BN A0 -¢ MU B

DA - N |

€-30

Lackawanz Refuse Region #3 #453 on NPL

01¢ Forge Borough, Pennsylvania

sinftary landfill operated through 1976; f111 was in old coal pits

10,000 drums dumped {n one pit over 4 months {n 1976
® geology makes the groundwater contamination threat to the public miminal
Remedy:
Remove all drums from pit and dispose off-site; cap former pit area
Comparison to Hardage:
Similarities - drummed wastes present; removal is part of the EPA remedy
Differences - groundwater contamination {s less extensive than at Hardage
Remedial Elements:
Hazardous materials will ba removed from both sites; at Lackawana the
municipal wastes will be capped. The remedies are consfistent since, in
poth cases, the wastes will be excavated and properly disposed.

Yaylor Borough Dump Region 3 #635 on NPL

Taylor Borough, Pennsylvania

municipal/industrial landfill
* site consists of six distinct areas with varying degrees of contamination
* drums are present in some parts of the fil)

® the decision on groundwater issues has been deferred to a later operable

' unit .
Remedy:
Remove al) drums; cap areas of surface contamination and municipal i1l
Comparison to Hardage:
Similarities - drummed waste present; removal is part of the EPA remedy

Differences - surface contamination will be capped at Taylor, while
its disposition at Hardage has not yet been determined.

205
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Remedia) Elements:
Concentrated areas of source materials have been or will be removed on
both sites. The hazardous wastes at Hardage will be dealt with in the
same genefal manner 3s were similar wastes at Taylor, For this reason,
the remedies at both sites appears consistent.

Wauconda Sand § Gravel Region #5 £126 on NPL

Wauconda, Il1linois

* municipal landfi11 operated from 1940s to 1979

® less than 31 of the 5 million cubic yards of waste is hazardous/industrial
* 1111 is in abandoned sand and grave) pit

* groundwater contamination {s negligible

Remedy:

Interim remedy is a cap to prevent surface seepage into a nearby stream.

Further study will be done on the groundwater operable unfit,
Comparison to Hardage:
Similarities - Both sites have been split into operable units.
Differences - Hardage accepted almost exclusively industrial and
hazardous wastes; Wauconda has only a very smal)l percentage
of this type waste. Groundwater has been contaminated
at Hardage, unlike Wanconda,
Remedial Elements:

Factors making waste excavation necessary at Hardage are not present at
Wauconda. Specifically, Hardage contains a large volume of hazardous

“substances which have been and continue to be released and extensive
- groundwater contamination is not a driving force behind remedia) action

at Wauconda. Source control and the cap are prinicpally directed at
controlling surface seepage. Such differences make comparison of the
sites difficult.

New Lyme Landfill Region #5 #6256 on NPL

Ashtabula County, Ohfo

* municipal landfill which accepted industrial wste

®° Yittle §s known on volume or types of waste

* Jittle groundwater contamination

* {f necessary, groundwater management {s probably feasible

=9 LRUDOLYLG
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® groundwater discharge (up-flow) controls local hydrogeology and

protects groundwater below fill
Remedy:
Construction of a RCRA compliant cap over the fill,
Comparison to Mardage:

Similarities - Relatively small amounts of some wastes disposed at
Hardage are present at New Lyme

Diffences - Little groundwater contamination compared to Hardage site.
No significant amounts of industrial waste was disposed at
New Lyme,

Remedial Elements:

The groundwater flow system at New Lyme acts to prevent seepage out of

the lanafill, Since such a natura!l system is present, groundwater 15 not
extensively contaminated and a large liquid/sludge source or contaminants ts
not present, source control 1s relatively straightforward, If necessary,
groundwater management would likely de feasible unlike at Hardage. The
sites are generally not comparable.

White House Waste (Oil Pits Region 04 #132 on NPL

whitehouse, Florida

* waste oil recycling facility
* Emergency Response cleaned out pits and capped the pit areas
* groundwater contamination present

Remedy:

Repair caps; install slurry wall and pump and treat groundwater,

Comparfson to Hardage:

Similarities - groundwater contamination; waste removal was integral
to remedy

Differences - waste source areas have already been removed at White
House; and geology makes groundwater mandgement feasible

R nedfal Elements:
T : site remedfes are quite similar, In both cases, the source areas were
r soved. The capping and slurry wall st White House are similar to

m :sures which could be considered, for the second operable unit after
t - sources have beer removed,

210 LR



/™ /™M Y e

Y .

ey T

sl M lias

€-33

Douglasville Cisposal Region #3 #103 on NPL

Douglasville, Pennsylvania
® o0il recycling facility,
site is located adjacent to river and subject to flooding

in previous actions, drums were removed; lagoons cleaned out and sludges
land farmed on-site; spills have contaminated site

groundwater and soils are contaminated

river 3lluvium underlies site; siurry walls are feasibile to cut off
Tateral flows

Remedy:

Cap site; and build flood control levee; a slurry wall may be part of the
groundwater remedy

Comparison to Kardage:
Similarity - groundwater and soil contaminated

Differences - former o1 recycling facility; source areas have already
been removed; groundwater management s feasible

Remedial Elements:

Source areas have been or will be removed on both sites; the remedies
are consistent in that similar wastes are handled in & similar manner
{i.e. excavate and treat hazardous wastes),

South Tacoma Channel (Commencement Bay) Region #10 #11 on NPL

Tacoma, Washington
° waste 0il recycling and tank clean-out facility operated in 1960s

® filter cake containing tetrachloroethylene (PCE) was used as fill soi)l

° contaminants from spills are dispersed in the soil and underlying
aquifer

Remedy:

Excavate hot spots of 'CE and install vapor extraction points in the
ground, Continue air-stripping water in 2 nearby municipal well,

Comparison to Hardage:
Similarites - groun-water contamination

Differences - sourc- of contamination fs spill areas which have slready

dispe sed intQ the ?roundwater system; groundwater
manag ent is feasible,

211
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Remedial Elements:

‘At South Tacoma, the waste is dispersed and source control is not
applicable. The cap in this case has & very specific and limited
purpose, to allow solvent vapor extraction.

Other comments related to the Feasibility Study process are as follows.

Comment: “A rotary kiln incinerator has the potential for {ncinerating
the site wastes, but its feasibility has not been demonstrated.”
Process upset could result 1n the emission of dioxins and
furans, The mixture of wastes present would pose problems over
and above those assoctated with a costant waste stream.

Response: Incineration of the specific mixture of wastes present at Hardage
has not yet been demonstrated, However, the types of waste
present have generally been destroyed in this manner. The
problems cited contribute to the cost of over $300 million
estimated for incineration alternatives. Bench tests and
possibly pilot studies would be essential to the remedial
design as would be emissions testing.

EPA considers tncineration on virtually all Superfund sites

where organic contaminatfon exists. It 1s never stated that

the construction and operation of an incinerator would de

simple, only that at this point 1t appears feasible, and warrants
consideration due to 1t's benefits,

Comment: Incinerator ash may be eligible for de-1isting as a RCRA

hazardous waste on a site specific basis.

Response: If treatment of ash removes the charactertstics of a hazurdous
waste (primarilly EP Toxicity in this case), the ash may bde
eli?ible for delisting. Based on a2 risk-assesment, delisting
could be considered after 1t {s demonstrated that the above
criteria could be met.

Comment: On-site incineration provides no time advantage over off-site

incineration, since the off-site treatment won't take 10 years
as assumed 1n the FS,

Response: The 10 year figure was based on current backlogs for existing
units, While capacity may 1acrease in the future demand wil)
also increase. Reduction of the 10 year figure is not warranted
4t this time.

Comment: Groundwater recovery (pumpi-g) would be feasible {n the bedrock

and should not have been el minated from consideration.

Response: The commenter has fgnored t-e extensive data collected {ndicating
fracture zones, uniformly ° « yield, and the fact that wells
pumping from fractured bedr ck will produce a small cone of
depression. For this reaso , withdraw) wells would have to be
closely spaced and very dee , cresting an large quantity of
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Comment :

Resgonse:

Comment :

Response:

Comment :

Resgonse:
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Although the system would still allow substantial releases as
described in the FS, groundwater recovery by withdraw! from a
collection trench system as described in Alternatives & and &,
wss deemed feasible,

Technologies for reuse or recycling of waste should have been
considered, particullarly "Basic Extraction Solvent Technology”
(BEST) as employed on the Savanaha site {n Georgia.

As noted tn the FS, the extreme varfabflity of the wastes at

Hardage virtually eliminates the uvse of known reuse/recycle
alternatives. Solvents Extraction s quite useful where wastes

are homogerous iiquids. HMowever, the waste stream at Hardage

1s highly varied and much 1s 2 high density sludge. The application
of solvent extraction to high solids content wastes will only

resylt in & minimal reduction 1n volume to be dealt with,
Reuse/recycle treatments will be considered for certain wastes

if technologies become apparent o1 are developed.

1f the site had been operated after 1980 then capping would have
been an acceptadle measure for closure under RCRA, Yet EPA
states that capping 15 not viable enough to even consider as an
acceptadble remedy.

The site was not operated after November 1980, partially due

to the operators inability to meet new requirements for hazardous
waste land disposal facilities which went into effect at that
time. Facilities which legally operated after November 1980
presumably were better managed with at least some safeguards
built in. In some cases this may make capping adequate for
containing the wastes. The Hardage facility had no such safeguards
and bedrock has been found to provide inadequate barriers;
therefore, simpie closure in-place is not acceptable, (Note:

The commenter went on to argue sgainst the applicstion of other
provisions of RCRA as applicable or relevant and appropriate
requirements).

The factors used to screen all alternatives and eliminate several
were tnconsistent with those dictated by the NP, If the
appropriate factors had been applied, then the FS might have
reached different conclusions,

Section 300.68(g) of the NCP states that, "Three broad criteria
shall, as appropriate, be used in the inftfal .creening of
alternatives.” The three "broad® factors to be used are cost,
acceptable eéngineering practice, and effectivr.ss. The ranking
factors used in screening of alternatives in t e FS were:
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Response:
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reliadbility, implementadbility, safety, environmental, tnstitutiona}
and cost. The factors considered fell in the broad categories
Tisted in the NCP and are consistent with ths screening factors
listed in EPA's FS guidance,

The alternatives which should have been retained for further
consideration in the FS were Alternatives: #3-Capping, #5-capping
with perimeter drains, #7-On-site landfil), and #10 Off-site
disposal.

The commenter suggest considering two alternatives which EPA
rejected (#3-Capping and #5- Capping with Perimeter Drains).
Documentation for rejection of alternatives numbered 3 and 5 is
provided in the FS on page 3-27,28 and 3-29,30 respectively.
The principal reason for rejecting these alternatives 1s their
inadility to significantly reduce the release of leachate into
the groundwater system,

The commenter also suggest rejecting two alternatives which EPA
retained (#8- On-Site Incineration and Disposal and #9-On-Site
Incineration/0ffsite Disposal). EPA disagrees with the commenter,
Congress, 1n the 1984 ammendments to RCRA, has determined that
land disposal of solls contaminated with certain wastes, including
many solvents, should be banned, although a two year extension

is provided for CERCLA response actions. Prior to such regulation,
some facilities may be hesitant to sccept & large volume of

waste with bans pending on {t. Destruction of organics {5 an
enormous benefit, in that the destroyed compounds will no

longer be capable of posing threats to the public or environment,

EPA s specifically directed by the NCP to consider alternatives
exceeding requirements. Incineration falls into this category
and the benefits may prove commensurate with the costs; therefore
consideration of incineration {s appropriate.

The adverse effects of waste excavation were not considered.
These may pose unacceptadble environmental tmpacts and be grounds
for selecting an {n-situ alternative not meeting requirements.

The hazards associated with excavating the site were recognized

in the FS. It s belfeved that releases to all media except

air, can be readily controlled. Releases to atr will be minimized
by dust control measures, handling and excavation techniques

aimed 2t minim{izing the volume of waste in the open at any

given time, and possibly placement of a temporary structure

over the waste excavation. Air monitoring wil® be performed

and the potential threat to adjscent residents will be monitored
throughout operations as will be the potential need for their
tmmediate evacuation, Threats to workers are @al; but this is
the reason for extensive safety precautions an health monftoring.
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A risk assesment should have been performed on the Hardsge site.

A preliminary Public Health Assessment has been prepared and
will be supplemented as further dats {s obtained,

The detailed developement and analysis of slternatives presented
in the FS 1s {nadequate and may not allow selection of the most
appropriate remedy from the four finalists,

Section 300.68(h){2) of the NCP sets out the factors to be
included, as appropriate, in the detailed analysis. These
factors are: 1) refinement and specification of alternatives;
2) detailed cost estimate; 3) engineering evaluation of effect-
ivness, implementability, and constructability; 4) assessment
of effectiveness of remedy 1n meeting remedial objectivies;

5) analysis of alternate technologies; 6) analysis of costs of
adverse impacts and their mitigation.

These factors were addressed, as appropriate, and alternatives
were refined in sufficient detail to allow selection of an
appropriate remedy. The development 15 not to a design level,
but it {s not intended to be.

The findings of fact and conclusfons of law arrived in 1982 by
the U.S. District Court in Oklahoma City concerning the site
should not have beer relied upon to develope a remedy.

The findings and conclusfons were not used in the F5 in the
manner that the commenter suggested was the case. The facts
which led to development of these findings and conclusions have
for the most part been supported by data obtained since 1582,
and have therefore been properly considered, along with other
relevant investigative and factual information concerning the
site, EPA did not mean to fmply that these findings and
conclusfons had to be taken at face value, &s they certainly
were not during the FS but were re-examined as appropriate.
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E) OPPORTUNITY FOR PUBLIC PARTICIPATION

Comments were received which indicate some parties feel EPA should have
made a Yreater effort to involve those parties potentially liable for the
site tn development of the FS and should have allowed more extensive
comments on the FS, The NCP as well as current EPA policy fs cited as
support for this argument, '

Where appropriate, EPA will generally involve PRPs in studfes and development
of response attions. The reasons for this are numerous, not the least of
which {s the previous experience of the Agency which suggests that those
parties most directly fnvolved 1n studies and most familiar with the
ratfonale for EPA decisfons will be most willing to participate in voluntary
clean up. At the Hardage/Criner site, the enforcement policy documents
which recommend PRP participattion in the RI/FS were appropriate, had not
been promulgsted by EPA at the time the FS was committed. In gadition, a
PRP search had not yet been completed., For this reason, PRPs were not
involved from the outset. In December 1984, an tnittal group of nearly

300 PRPs was notified of their potential liadility on the site. Since

that time, approximately 135 parties have formed the Hardage Steering
Committee (MSC).

EPA has met with HSC often since its formation. Fina)l documents have

been provided in 2 timely manner; and over 200 requests for documents and
information have been answered in writing under the Freedom of Information
Act since early 1985, Communication has been frequent between both the
technical and legal staffs and have been as open as the enforcement nature
of the site allows,

Comment: EPA refused to afford MSC the opportuaity to participate in
development of the RI/FS. These actions violated EPAs own
guidelines including the March 20, 1984 memo from Lee Thoms,
“Participation of PRPs in development of RI/FS under CERCLA
and the draft CERCLA Settlement Policy”.

Response: The March 20, 1984 memo indicates that PRPs may be allowed, to
where appropriate, to conduct the RI/FS under an EPA approved
scope of work and under a formalized agreement such as a Consent
Decree. This policy in no way requires or indicates that EPA
will abandon on-going studies merely to allow PRP conduct of
an RI/FS. Regional experience has dbeen that when conduct of
an RI/FS has been switched from one EPA contractor to another,
significant delays result. Even greater delays would be expected
in transfer of the RI/FS to a party out-side the Agency. In
sddition, previous activities of HSC have not indicated that
an FS could have been completed by them more rapidly than by
EPA. The Hardage Steering Committee had not been organized at
the time the FS was initfated in January 1984; aside from this
purley practical reason for not allowing MSC to conduct an
R1/FS, other factors enter into this situation.
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The draft “CERCLA Settlement Policy" referenced to in the
comment was fssued October 4, 1985, and does not constitute EPA
policy. Instead, EPA's settlement policy is contained in the
Interim CERCLA Settlement Policy &5 set forth in the Federal
Register on January 5, 1986. At this time the FS was in its
later stages of development,

Insufficient time was allowed for comment on the FS, The document
is extensive and detailed, thus a coemment period sudbstantially
longer than the minimum three weeks required by the NCP would
have been appropriate.

There was 2 5 week comment period on the FS; this fncluded a 15
day extension requested by HSC. addition, the FS was placed in
repositories and provided to the HSC two weeks before the
formal comment period began, providing a total of approximately
seven weeks for interested parties to review and comment on the
FS. While EPA and its contractor did spend approximately eight
months compiling the 200 page F5, all dats from which this FS
was compiled has been available to the public from the time EPA
began the FS in mid-1985.

EPA must afford the HSC an opportunity to finalize and present
its own response plan before selecting a remedy.

EPA has repeatedly been told that HSC 1s or will be preparing
some type of response plan. Unfortunantely this work has never
been produced, forcing EPA into the conclusion that such work
may not be done even if EPA were to wait, Any response plan
submitted to EPA will be considered, as have all proposals,
documents, advice, and comments in the past, provided such a
plan is received in a timely fashion. EPA guidlines and
regulations do not, as the commenter states, require EPA to
afford the HSC an opportunity to finalize and present this plan,
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F) RECOMMENDATION FOR ADDITIONAL STUDY AND/OR INITIAL REMEDIAL MEASURES

The commenters have proposed a general plan for additional studies which

in their_opinion, should be conducted prior to selection of & remedy for

the site, These studies would supplement EPA work and be aimed at developing
a RI/FS for both oparable units of the site,

These commenters have also proposed to conduct init{al measures aimed at
gite stabilization. These measures would mainly included:

1) fencing of the entire property,

2) construction of 2 temporary cap and collection system for surface
seeps

3) monitoring of drinking water supplies and construction of alternate
water supplies {f necessary.

EPA feels that some of the study items suggested by the commenters are
appropriate, Some of the adgitional study items and are being considered
by EPA as necessary components of studies for the second operable unit,
EPA sees no purpose in rethinking its previous decision to split the site
into operable units,

The proposed “removal” actions have also been considered by EPA, An EPA

site assessment team was dispatched to the site in June 1985 and, following
the teams report, action will be taken as necessary,
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G) OTHER COMMENTS

Comment: Has EPA considered incineration and disposa) of the entire
waste volume at Hardage through underground injection. In this
area, formations below 3000 feet often show caverns which take
enurmous amounts of fluids and cammot be plugged by addgition of
sealant or bridging materfals.

Response: Two problems would be presented by disposing wastes tn the
fashion suggested: the actual ability to do this and the legal
and permitting constraints,

The physical prodlems with {njection would be significant. The
voiume of wast2 considered Tor disposal is roughly 179,000

cubic yards, or 36 million gallons, of soils and sludge. To
allow injection, the waste would have to be slurried with

water, forming & volume in exess of 100 million gallons of

waste slurry. While this volume could theoretically be iInjected
in the space of a few weeks, the emormous volume of solids

would 1ikely clog cavities rapidly, requiring construction of
several wells over an area significantly larger than the site.

Considering the type of waste found at Mardage, 1t s unlikely
such tnjection wells would be permitted by EPA or the State of
Oklahoma.

Comment: EPA should select the On-site incimeration/Off-gsite Disposal
Alternative. This is the only way to achieve a permanent
remedy for the Hardage site. Several commentors expressed this
sentiment; one felt that the On-site incineration and disposal
plan would also be adequate.

Response: EPA favors an on-site disposal plan due to several factors including:
1) the volume of waste present;
2) hazards associated with off-site transport;
3) questionable availadbility of an off-site disposal facility; and
§) the fact that an off-site plan merely shifts hazards to
another location and population.

EPA will give appropriate consideration to the 1nctneration
options. The decisfon will be available for public comment
before being finalized as a Record of Deciston.

Comment: Incincerstion should not be selected since 1001 destruction of
compounds such as 2,3,7,8 - tetrachlorodibenzo -p-dioxin (TCDD)
cannot be-achieved. In sddition, particulates should be sampled
prior to emmission to the air,
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100% destruction of anything can never be achieved. Incinerator
testing by EPA in Missouri has in al) cases achieved greater
than 99.9999% destruction of TCDD and has effectively destroyed
even hard to burn compounds Such as carbon tetrachloride, EPA
sets limits on particulate emissions by intinerators and these
s01ids would be analyzed in test burns and periodically throughout
the operations,

The waste could be disposed as follows:

seperate water/solids by settling

dispose the water in an injection well

heat the solids to dry them

ses] the solids in 2 plastic/cement "casket™ and bury
dispose the dirt in another manner

This plan is, 1n some ways, similar to the on-sfte disposal option,

The waste treatment and handling techniques have not yet been
finalized., These comments and plans will be considered in the
design phase of remedial planning,

Do provisions exist for indemnifying contractors involved in
remedial work on Superfund sites from possible future 1iability
under CERCLA for hazards arising from the site at some time
after this work is completed,

Under current law, the contractor cannot be indemnified even
for actions carried out at EPAs direction, Provisions for
contractor indemnification will Yikely be in revised CERCLA
statutes being developed Congress,

EPA should have more thoroughly investigated deep bedrock to
identify existing contamination and evaluate the potential for
contamination in the future, This needs to be done since it fis
contamination of deeper ground water and transport through that
flow regime which nas the potential to affect populations not
in the immediate victinity on the site,

Response: One of the key purposes of the Management of Migration RI/FS

will be to define the long-term potential for migration along
pathways such as the deeper groundwater, Three wells drilled
on-site to depths of 200 feet or more showed no contaminants at
detectable leve's.
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AROAEE [NOLSTRIAL #8TE 3ITE
(€8, OLALM
£ AEREDY Wl EXCRWATION OPTION

LNIT UNIT EXTENDED
ITEx QANTITY MERRUE (ST oSt
Section J - DETAILED AEMEDY DESCRIPTION
L1 Sowce flesoval | Comtrol
3.1 Liquids Removal and Disposal
RN BOR
Zquipment
Tracead Excavator 13-CY) 16 NS %, 650 90, 400
Trached Escavator (2-CY) 16 NS 8§, 000 128, 000
Vacuus Truck 16 [ 1] 11,080 176, 680
Forklaft 12 wmits) k-2 1 1,517 o, M
Bacinos (2 wnits) r &1 8,200
Dumo Trucks (€ wnits) xX s 3,050 2%, 000
Flat Dod Track (2 wnits) 2 6 ™ 24,150
Pichwp Truck (2 wmits) 2 B 310 16, 320
Sepport Equipmemt 1 s 112,000 112,000
fAir Emissioms Comirol
Sou1pmert 2 B 1,000 2,000
Material R s 00 110, 400
Labor
Foraman (lGhr/dey 31 2 mm}  §1,T6 WS oo 412,160
Equip Operators (16 he/day
Iy BnR n.% §,12ae
Truck Drivers (16 he/day x
¢ o) B s .60 04, 297
Laborer (lGbw/dsy x 2amn) XN, 38 WS 2.0 963,089
Ingustrial Mygieme Tech
136 hriday 1 2 mam) 11, T8 WS R.00 IN, 832
Hewlth/Safety Equipmemt
- Cless A 7,30 WY 18,00 943, 600
~Clam B 38R DY o 662, 400
Total
DAPED WASTE STAG ING/CDNE0L [DRTION AREA
Site Grading 2,07 Y . % +1,%S
Buildirg
Corcrete Slad s o 100 11, Joo
Ores Operirg Ared . 1 LS 14,000 14,000
Roof Covering 10,000 & 515 51,300
Sump Aress 1t LS 30,000 30,000
Comveyor Rachs 210 \F L} 10, 080
£quioment 1 L8 1R, 800 182, 800
e
e

%, 449, T34



PiczliMINARY

HARDABE INDUSTAIRL MRSTE SITE
- CAINER, OxLrOW
€A RDEDY JITH EXDAVRTION OPTION

w17 W17 EXTEONED
ITex QURWTITY WERSURE  COST osT
Section 3 ~ DETAILED REYEDY DESCRIPTIIN
3.1 Souwce Resovai ¢ Comtrol
L 1.1 Liguics esoval and Drsoosd)
DAMED NASTE STAGING/CONSOLIDATION AREA - Comt 1mend
Labor
Soreman . LR WS »n0 34,10
Tech - Lovel | (16 trs) LR WS 2460 217,27
Toch - Level 1 (8 hre) [ W31 s 24,60 108, 64
Mealth/Safety Eovipment 1 s 289, 000 283, 000
Raimtevance 1 LS 11,400 11,800
Disgosal of Orgemics
Transportation (150 trips] 75,000 Al 7 21,23
Incinerstion 300,000 BAS 00 1,212,000
Disoosa) of Druss 1 8 1,300 1,300
Closure 1 s 2,200 J3, 200
Total 2,783, 66
EOTE STORREE ARER
Rwmcte Storage Ares 1S $19, %0 919, %00 19,500
L1.4 501} Vaoor Extraction
SOIL WRPOR EXTRACT 10N
Si1tmeord 1 LS 910,000 910, 000
Nildings
Dlower Pualding 2,380 & 90, 000
Egwipunt
Dlower - 9,000cts S ER 41,000 205, 000
Tank - 2,000ga] 1 EA 6,000 6,000
Piping i LS §00, 000
Fonstoring Protes 100 ER %0 %0, 000
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~“ARORGE MOUSTRIAL #STE SITE
- CAIMER, ORLAOW
£PR REMEDY WITH EXCAWATION QPTION

. WNITY WNIT EXTENDED
ITEn QUANTITY MERSURE  CDST cost

Section 3 - DETAILED REMEDY DESCRIPTION
L. Source Removal & Control
3 1.4 So1l Vapor Extraction
SOIL VRPOR EXTRRCTION - Comtimwed

SUBTOTAL - Anowm Costs Only 1,001,000
Gevera! Conditions ¢ N of ABTOTAL £7,63
Finishes ¢ 13 of SBTOTAL 13,%27
Electrical ¢ 108 of ASTOTAL 135,210
Irstrussmtation § Comtrols ¢ 55 of SUSTOTAL 67,635
Yard Piparg ¢ X of SSTOTAL 67,65

SETOTA. - Percentage Costs Only = 263 of SBTOTAL

SUSTOTAL - Known and Percomtage Costs Only o1, IR, 70
Mobilization ¢ S5 of KBTOTAL ~ Known ¢ % 67,63
Pilot Studies 1 5 0, 000 50, 000
SVE Start-wp Services t LS 30, 000 30, 000

Subtotal 2, 000, 38
Al TREATNENT

Siteword 1 s #10, 000

Corcrete
Slab on Grade 27 o 200 53, 00

Equipment
LP Tank - 18,0004l 1 B 16, 000 16, 000
Dlowr F . R, 500 T, 000
Thevma] Oxidation Unit 1 ER §12, 000 $12,000

SETOTA. - Knoem Costs Only 764, 400
Gerwrs] Conditions ¢ 3 of SBTOTAL U, 006
Electrical ¢ 103 of ABTUTAL 109,
Instrusentation | Comtrols 3 of SSTUIAL 54, 806
Yard Pipirng ® 103 of ANTOTAL 19, 71

SBTOTAL - fercentage Costs Only = 20x of SBTOTAL —_—

SUSTOTAL - Xnown and Percentage Costs Only 91,092,714

Sebtotal 1,097,714
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- CRINER. DO
£ ROMEDY wITH EXCAVATION OPTION

UNIT WNIT EITENED
ITer QUWTITY MEASURE  COST cosT

Section J - DETAILED SEMEDY DESCRIPTION
11 Source Remova) | Comtro) :
3.1.5 fd;acemt Source Aemova)
ROV ° ROJRCENT MRSTES

Norzh Jon Ares
Excavasion ’ 5,80 LY ML1S 28,80
Placesmrt urder cap 5,00 O 1nn A, 266
Drus ressdistion
Tremsoort T Nl .5 L4
Incineration L& A 404 M
West Pord fres
Exc/Veu) /Pl acoment 8,200 LY 1.2 3,78
U tremch
Exc/Heul /P) acwsemt 2700 oY 1S W
vV trenen
Exc/Haxl/Placement 1,088 oy H % 3, 3%
Sd trench
Exc/Havl /Pl acomnt a3 Oy [ %) o,089
East Fore Porg 2 (HEC) ] LS 171,000 171,000
East Fars Pord R (HEC) 1 LS 17,000 317,000
RO€DY TOIA.

=, 16, 04
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Ten Qnw77y LTS tosy Qosy
Section 3. L30T ey Demmm
1 L. ¢ Cong
L Sourcy Arey Canping
SIE topg
Stwn- 4, 000 i .00 315, 00g
.bznmcn Rasjp I e 16, 00y 10, oo
Cloan i) P ) atmagmg Sap xy .4 & 07
M Cap
Saucvy ), “ g 100. 09 %, 009
Aoy Piving o LN W g 8,00 409
Sy Gragy 150 o X. 00 L&
Dise 4o 2,9 ] o1 13 a2
24 Clay N 60 &y M ‘77.80
LY L3 8 24 Lo &y, g
12 Gy A% oy 150 @, 3
Strip Drajng s X, L3, oy Y
L‘cllmim Pipe I s l,m.ﬂ Liw
Sootert sy 8 & L 106, 44
12+ brany,,. Notoryy; 2,50 Qr - &) 3, 509
&omm- o8, sy L 108, 444
18 Netive So:] H, 39 xy i 7,613
§* T%il 14, 790 oy N 219,000
Gocmatr; X7 s 1.5 %, 235
‘i'pmm Covey & X L 31,084
oxpy oy 12 722, 608
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NRONE [NOUSTRIAL WSTE 5!TE
- CRINER, OKLAHOW
€9 ADEDY WITH EXCAVATION OPTION

) W7 T3¢ EXTOOED
ITEn DANTITY MEASSE  CDST tosT

Section 3 - DETRILED REMEDY DESCRIPTION
3.2 SGrouncmater Extraction | Trestwemt
32 Brovromsier Trencnes
SAOLMORTER JILLECTION TREODHES ~ Cont imued

V-SHPED TROCH
b hazation ’ 1 s 20,000 620,000
Soi] Excevation 1,400 Ov .07 23, 58
Borghole d1a (3°) 7T holms 4,082  FT %% 4,38
Dorshole diaf2®) 436 holes AJ N0 FT XY LE,TH
fesove Rids 338 oy 0.3 108, 300
Irasrt ovd pipws (77 holes
1 3.5 F1Mmole) L1220 AT 161.08 A3, 2%
Place coarse grawel & O B0 2,18
Place wmdim sand 89 O 5.9 1%, 346
Place s01) lirer & 15.30 10, M35
feplacey sigrede to gracde 11,400 (Y LM a,2r
Witharams! mells (§ sach)
Pawos b ER 1,285. 00 7,30
Electric cadles L0 W 00 & 60
Teflon discharye hoses
to piprg 0 ¥ 100 %0
Collection Lires
Trench linss 2,900 L9 16,%07
Lateral to Plam 100 F ip "
Trenching cost {(Escava-
tion § Sackfill) 300 IF .73 30
Pump comtrollers } LS 3, 000 4, 000
Withdrasal Wells
P.E Screwm (6 1non dia) &0 FT 20,00 1,200
P.E Casirg (6 inch d22) v 165 5,000
Protactive casing ¢ B 230, 00 1,30
Course Serd Bachfiil n oo 15 1,228
Low Pere Soi] Bacufill S o 20,00 100
Labor 1 s £, 780, 00 & 700

Observation Weils (71 sech)
P,E. Scyewn (4 inch 02

1 10 LF/mll) Ho ¥ 610 4,338
P.E Casing (& inch cia
» 0 LF/mil) 3, 586 13 447 14, 4
Grave} Fill (71 mlils) g0 o e 15 M2
Low 9re So1l Backfiil % O 20,00 1,120
Protective casing n A 150, 00 16, 6%0
Labor 1 LS 4, 970.00 [ %2,
Sub Subtotal 3,037,5%
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HAYORGE [ MOLSTRIAL WASTE SI7E
CUNER, OxLAOM
- £ AEDY WITH EXCAVRTION OPTION

Wiy wr 3343, 037
ITEX QUANTITY MEASE OOST st

Section 3 - DETAILED REYEDY DESCRIPTION
3.2 Grownowater Extraction § Trestasm
L21 briundmater (rencnes
BRONOVATER CORLECTION TROIDES - Continued

SIUTHIEST TRENDH
Podilization . 1 s $20, 000 420, 000
Soil Excavation 2,400 (Y a0 4, %
Sorencle dia (3°1~ 17 s 8 T @9 32,03
Borwhole dia (2°)- 1% ma 50 F7 k8 - 106, 634
femove Rids ™ o .8 12,10
Inewrt onct p1pes (17 0 X0 1o A 181,05 2,13
Place coarse grewel » oy B.00 4,62
Place sdim sard 1,00 oY L8 4 16,007
Place 01l lirer 14 o 1£.50 &2
feplace subygrade to grade 2,400 Y L L8 .5
Withdrams] wells
Puspe 2 B 1265.00 2,30
Electric cables ™ F 00 1,30
Teflon discharge hoses
to piping 0 LF 100 10
Colluction Lires
Trench Lires 00 \F ¥ ¢ L9
Lateral to Plamt 1,20 LF 1.0 11,008
Trevching Cost (Excave-
tion § Backfill) 1,800 LF 1.73 3,1%
Pamp controllevs 1 LS 3, 000, 00 3, 000
Irlire pusp to tremsport
over §° lire 1 LS 3, 000, 00 3,000
Withdrass] Wells
P.E. Scremn (B inch dia) 2 20,00 L
p.E. Casing (6 inch dia) " \F 1650 1,21
Protective casirg 2 & 20,00 300
Course Sand Fill 13 0o 13 207
Low Prre Soil Backfill 2 O .00 L)
Labor 1 LS 1,620.00 1,620
Observation dells (15 sech!
P.E.  -~een(4* x 10'/ea) 1% F & 10 "3
P.E. Casing(4* u 2T'/ew} 0 LF 417 1,600
C Sand Fill (15 welly) 101 oY 15.R 1,608
Low f~—u S01] Bachfall 12 cY .00 240
Prote Lve Casing 15 ER 130, 00 2,230
Lador 1 LS 2, 000, 00 2,000
Sud Subtota. 27,618
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RROAE MOUSTAIAL MRETE SITE
CRINER, OKLAHOM
SPa ROEDY WiTH EXCAVATION OPTION

TN

Section ] - DETAILED REMEDY DESCRIPTION

1.2 Grouwnowster Extraction | Treateemt

L4 Grouncwater Trencnes

[T

QANTITY FMERSURE

SROLMOWATER COLLELTION TRENOHES - Comtinusd

NISCELANEQUS [TES
Reserve Puaps, cables,
Discharye hoses -
Gererstors

Se Subtotal
Settotal

.22 Browdhster Trectmmt
GACUNDMATER  TREATMENT
Efflwnt Pord
Excavation
Backfill
Soi1liney
Weir I high
Aecycle Lire
4° WDPE Mipe
Equipmamt
Tarks - 13, 0009a)
hrrs - | Ko
Panps - Disphrage 1/30p
QilNdater Separators
0] Pamp
Soligs Pemp
Pachage Trestmemt Systiem
—~ftals
Lime Feud Systes
Settier - Secong
Slufge Pwo
Mecha Fylter
Effluent Puso
Effluent Tamk
fcid Mrtering System
Baciomash Pumo
Baciomash Storege Tamk
Decant Pamp
Sludge Pump -~ I
Stripowr Pump

Reproduced from
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T EXTOOED
cost cosY
43, 080 43, 080
3,000 &, 000
28, 000
43,453, 24

13 415, 000
3 25, 000
16,000 16, 000
5, 000 5, 000
13 13, 000
430, 000 430, 000
12, 000 44, 000
00 1,200
16, 000 20, 000
1,200 2, %00
7,000 15,600
83, 000 170, 000
4,6% 13.0%
20, 000 120,000
1,200 3, 500
24, 600 %, 000
600 1,200
&, 000 50, 000
4,630 4,260
00 1,600
20, 000 20, 000
600 600
1,200 2, 400
800 1,600



PizLAINARY

SROME [MOSTRIR. WETE SITE
IRINER, ORLAOW
- EPR REMEDY wlTh EXCAVRTION DPTION

Wit T EXTDOED
1TEN QANTITY IEARUE ST cosT

Section 3 - DETRILED AEMEDY DESCRIPTION
3.2 Grovnowstw Extraction § Treatasnt
L2 Grourowater Treatwm

BRONOWMATER TREATYENT -~ Contimued
gquiawert - Comtimed

far Strippers 2 PO 0,000 300,000
Rir Plower 2 Bl 2,000 4,000
GRC - \ater A PO 20, 000 0,000
Str, Etf). Pese 2 B 800 1,600
Sludge Storage Temk 1 B0l 10, 000 10,000
Sludge River 1 BRI 12, 000 12,000
Filter Pross 2 BOi 1, 000 %, 000
Filter Press hamp 2 BN 1,800 2,400
Tark - b, E. 1 B 3,000 3,000
B E. Mixer 1 BD 1,200 1,200
Filtrate Tamk 1 ERDM 3, 000 3,000
Filtrate Pump { B 00 $00
Eapryercy Geverator - 60NN t BN 2,00 2,000
Semp Pump ] BOi 1,200 3,600
Rir Cospressor 1 ERDM 12, 500 12, 500
Piping to Pord I L8 15, 000 13, 000
Essrgevcy Shower | Eyewash 1 B 1,000 1,000
Oparations/Maint Marmes! 1 80 10,000 10,000
Batch Treestusnt Equipment | BOH 100, 000 100, 000
Labor
Dowrator {15 hrs) 533 WS 1.9 168, 084
Operator (8 hre) 3% WS 3.5 168, 084
Health § Safety Eguioment it s 143,420 143,420
Closwre { LS 10, %00 10,9500
ABTOTAL ~ Known Comts Oniy 1,32, 78
Govars) Cond " iona ¢ A of ANTUTA 119, 304
Finishes ¢ 3 of ABTUTAL 47, %2
Electrical ¢ 102 of UBTOTAL 233, 009
Instrusantation § Controls @ 32 of SUBTOTAL 119, 304
Yard Piping § 12X of JUBTOTAL 2,11
SUBTOTAL - Swrcemtage Costs Only = 342 of RNTOTAL
SUBTOTAL - Xnown and Percermtage Costs Omly 2,219,088
Motrlizztion 0 55 of SUBTOTAL - Known ¢ % 119, 304
Subtotal 2,517, 9%

1.2.3 Alluvial Orownsester Ammdiation

ALIVIAL GROUNDWATER PROGRAN
COST INQLLDED IN Section 133 smmdial Momitoring

230



P SLIVINARY

RADAGE (NDUSTRIAL SBTE 507
CANER, DLAOW
- EPA REEDY WITH EXCMWATION 0PTION

WNIT WNIT EXTENED
1TEn QUANTITY MERSURE  (DST cosT

Section J - DETRILED REMEDY DESCRIPTION
L3 Other fsandia) Festures
331 Aesedial Sunvort Facilities
GENERSL
Borgs and Inserance (23 of

Corstruction Suttota)) 1 S 600,000 9600, 000
Equipsent Mob/Demod (0, 3%
of Construction Sustotal) i s 130, 000 150, 000
Comurty Malatioms
Labor 216 WS 45.00 %720
Metorials 1 1S 10, 600 10, 000
Wility Service
Teleghore, water, wlectric 1 A8 5, 00 34, Jo0
Seidtotal 502, 320
-~ SITE SUPPORT
Health/Safety Progres 1 LS 208, 000 204, 000
= Rir Monitoring LS 174,100 173,100
Project Administration 1 8 £3, 000 63, 000
Subtotal M3, 100
SUPPORT FRCILITIES
Cormtrxction Office 1 LS 20, 000 420, 000
festroor Tre)ler 1 s 21,8000 21,0800
Buard Station 1 LS 10, 600 10, 600
Gusrd Service 1 \S 101,40 101,420
Equipment Maint. Shop 1 s 136, 240 126,24
Storage Shed 1 LS 9,000 3, 000
On Site Lacoratory I s 8013, Y00 §0%, J00
Mydical Services Stat = 1 (s 138, 400 135, 400
Mrterological Ration I LS & 700 & 700
Decortamination Statiors 1 S 8, 100 A, 100
Roaduays R 204, 700 204, 700
Subtotal 1,9%3,60



r 2LIININARY

SARDME OUSTRIAL &ASTE SITE
CUNER, DXLAHOYR
- EpR ROEDY wITH EXCAVATION OPTION

WUNIT N7 EXTENDED
™™ QUANTITY MERSURE  COST CosT

Section J - DETAILED REMEDY DESCRIPTION
3.3 Other Rewedia! Featres
112 Surface Water Comtrols

STORATER CINTAL
Jetemion Jong
Sxcavation - 4,000 (Y .00 412,000
Backtil) 4,000 CY - Y- 20, 000
5011 lney 1 s 16,000 10,000
Liner 12,000 (Y 1.00 142,000
Discharye Line
4 O Line 200 F 15,00 12,000
Sedtotal
31] Aemedial Momitoring
MOXITORING PROGAN
Monitoring Well Installation ¢ fA 13, 000 $14, 000
fonitoring Pivzomntars 31 & 50 a, 20
Subtotal
ll4 Institutioma) Comtrols
INSTITUTIONR. CONTROLS
Desd Awstrictions
Legal Foes 1 LS 2350, 000 30, 000
Field Martars a8 B =0 630
Easements | Procerty Perchases 2, 000
Subtotal
AL Vid

1%, 000

41, 2%



PRZLIMINARY

HRDAE OUSTRIAL WASTE SITE
CRINER, OULAOW
EPA REMEDY WITH EXCAVATION OPTICN

INIT NIT EXTENDED
ITex QUWTITY MeASUE  OOST cosT

Section ] - DETRILED REMEDY DESCRIPTION

CONSTRUICTION SUBTOTAL 28, 206, A28
CONT INGEXC] ES
Bio Comt ingency 1% 4,244, 025 -
Scope Contingercy 20% S, 6b1, 24
Subtotal 9,%7,333
CONGTRLCTION TOTAL 426, 214,231
LLENTRT 100 COSTS
Engireering Design 103 3 821,423
Porumitting and Lagsl » 2,674, 9% o
Servicws Dwirng Comstruction 10 321,423
Subtotal 16,317, 842
TOTAL CRPITAL (ST Based on Octobwr 1968 Dollare 4, 52,073
Erqirewring Nve facory Comstiruction Cost jnem
Dallas Septemder 1983 3189
Dallas October 1988 it
Mitiplier to change base ts September 1989 = L.0OIJ
TOTR. CAPITRL COST Based on Septesber 1985 Dollars e, 3B, 163
R
OPERATIONE § MRINTENANCE COSTS 14, X09, 300
Present lorth of 966,900 Arewaal OBA Costs ssswmirg
35 Interest Mate over X0 ywers and 633,700
Arswia] 04N Costs msswsing 3 over § yeers
TOTAL CAPITAL COST [nciuwding Operatiom § Meimtenance 9562, 904, 643
L]






